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Enroute, Galileo will activate onboard remote-sensing The Galileo orbiter will continue its primary mission, orbiting 

equipment to gather near-infrared data on the composition and around Jupiter and four of its satellites, returning science data for 
characteristics of the far side of Earth’s moon. Galileo also will the next 22 months, 
map the hydrogen distribution of the Earth’s atmosphere. 



Galileo's scientific goals include the study of the chemical Commander of the 31st Shuttle mission is Donald E. 

composition, state and dynamics of the Jovian atmosphere and Williams, Captain, USN. Michael J. McCulley, Commander, 

satellites, and the investigation of the structure and physical USN, is Pilot. Williams flew as Pilot of mission STS 51 -D in April 

dynamics of the powerful Jovian magnetosphere. 1985. McCulley will be making his first Shuttle flight. 
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Atlantis also will carry several secondary payloads involving 
radiation measurements, polymer morphology, lightning 
research, microgravity effects on plants and a student 
experiment on ice crystal growth in space. 
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approximately 8-hour intervals. 
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liquid oxygen. T-6 Hours (holding) Enter 1 -hour built-in hold. Receive 

management "go" for tanking. 

T-22 Hours, 30 minutes Load orbiter’s fuel cell tanks with 

liquid hydrogen. ^-6 Hours (counting) Start external tank chilldown and 

propellant loading. 
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T-9 minutes (holding) 40-minute built-in hold begins. Note: This countdown timeline may be adjusted in real time as 

Perform status check and receive necessary. 

Launch Director and Mission 
Management Team "go." 7 



SPACE SHUTTLE ABORT MODES 


I * 

C 0) 

co b • • 

Z. cd 
>,£ 03 

■c m2 

o 

O C 
U) 0) — 

o r w 

— <D 
r 7:01 
q. ° o 

— ^ 2 

CD ^ 


c co 


o 

JD 

CO 


JO 


£ o -o 

5 2 § 
2-2 >, 
*n CO 
® C °- 
p CO w 

2 CD ” 


03 


03 

c 

CO 


CD 


CD 03 

§ is 

Q. > •£ 

03 2 o 


CO 

E 


co 


03- 
c JO 


_ 5 


of ° 
co $5 

co ' 

o 

_ E 

5 

tr q. 
co ^ 
cl 2 


co 

O | 

f— ^ 

5 o 


5 2 

6 w 
• o 


03 

k— 

o 

CD CO 
— CD 

E - 

_ O) 

CO aj 

£ E 

m3® 

^ rrC ■*-' 

C— 

' CO 
LO ^ 
r~\ 03 


tr 

o 

JO 

< 


- to 

1 E 

03 C 

o E 


CD 

> 

o 

CD 

c. 

CO 

E 


E 05 
’« o 

E § 
>- o 

— CO 

CO O 
LU ^ 


JO 

-or to 

< CL 

C3 

< ° 

JC 
03 — 
t= J= 
o .■“ 

2 ^ 

^ | 

§2 

O _C 

' co 


8 5 
b-e 

LL CO 
.!= X 
< 

co g 
03 E 

5 CL 

%“> 

LU co 

S? 

O) CO 
.E 03 
03 

E CD 
CO <- 


CD 


.c Z 


03-0 

.E O 

03 03 
c k: 
CO ' 

_j 

a> 

t3 CD 

_go 

03 cd 
o 
CD CO 
JC CL 
— 03 

CD 
C 

c 

CD 


o 

03 . . 
-Q 




o ® co 


X3 .7r 
< 03 
C 

* CD 


CO 

O 

CD 

CO 

co 

CO 


a. co 

£ ^ 

CL 03 

o 

E ^ 


o o 
2- CO JS 
±-Ll_ LL. 


o x: 

co l 1 
co — 
o -a 

— J D 

11 
I o 

— ' 03 

03 £ 
a 

co ^ 

t * 

tr 03 

O F 

X3 E 

CO 


o 

o 

o 

o 

o 

2 


CO 

X3 

E 

CO 

o 

CD 


♦- l — 

CO , 

0)3 

C C 


CO 

m 


o g - 

-F. CO 


C O) 
CO c 
3= CD 

< d 

w CO 

a E 

H o 


5 H 


c 

CO 

Q. 

03 


11 

§1 


- =? 

E ° W 

to x: CD 

LU .ti »- 

5 ^ 

• 03 F 
c 
CO 


03 

_J 

(— 

X 


CD 


03 


o 

$ 


co 

CD 

C 


.c 
o 

5 5 

CO CD 


g’es 

CD c 
CD 2 

ir m 

E o 


O 

03 


CO 

§ 

■2 ^ 

O 03 

n v 

to 

O o 
E CD 

2 o 
c 

03 CO 

§§ 
03 


_ c 
I O >N 
O _ 03 
O CD 




F c 


5 o r 


21 
CO 03 
_ c 

o ‘ 


o -h = 


CD 03 


> (3 r 

- JH 

0)0-$ 


XS O 
=3 O 
d C 
CO CD 


CO = 

.E § 


CO T3 
03 C 


CO 

C 

o 


CO 

$ 

03 

LU 

(D 


CO .!=" 

co Q) 

<D a 

03 § 

.E m 

03 _ 

18 

o - 

C CO 
03 03 

05 5 

C CO 

■F 03 

o 2 

o f 

^ ^ • 
«? .3 

03 CD c 

I— LL CO 

/ A ^ 


00 







tO 

c 

o 


aJ ■£ 


0 

> 

il 

>» 

0 

Q 


3 

O 

o 

0) 

JZ 

a 

CD 

O 

Lp 

<0 

E 

C 03 

0 co 

1 

"8 2 > 
to c O 

03 o 2 
X) o to 


O CL 
CD o 

Q Q x - c 

O O Q-^b 

I — I 5 h = to 

Q CD CL CO LL O 


to 

c 

o 

2 

to 

CL 

03 


03 

o 

XJ 

cz 

to 


c 

o 

CO 

k— 

CO 


CD 

LL 

< 

to 

2 

as 

5 

"O 


<0 

>» 

to 

Q 


5 

o 

GO 


Q. C 111 
2 3 

CL-Q 


CO 


-9-e 

o o 


03 

c 

T3 

C 


v v-' L. 
2 CD 03 (0 
D_ Q Q -J 


CO 

z 

o 

5 

QC 

LU 

a. 

o 

O 

z 

Q 

Z 

< 

-J 

H 

(/) 

O 

0. 

Q 

Z 

< 

a 


XJ 03 
c .c 
3 — 

2 2 
03 ° 
>- CL 

o o 

**" to 
03 

5 « 
to o 

C 

° "O 
Q. a; 
to = 
03 o 

to (0 
•“ co 
r jz 

— ~ 
U. ' 

o 
o 
o C 

c ° 
0 »- 
O 0 

0 € 
o o 
0 

Ql 0 
CD -C 


Q c 

< id 


iKO 

T3 O 


if) 

c 

o 

co 

>N 

"O 

o g 

$ s 

o * 
F o 


0 

CL 


tfl 

C 

o 

CO 

k_ 

0 

CL 

O 


« E 

O 3 

- 0 
0 »- 
0 0 
^ XZ 
CD *- 

U. 

a> o 

§i 

u. 3 
>- JZ 
'< CD 

to ® 
p 2 
CO 03 

S'i 

LU Q_ 
^ CD 
« Q. 

>* CD 
0 "O 
$ 3 

11 


03 0 
F p 

0 0 
t0 03 


to 

3 

O 

T3 


0 ^ 
c 


= 0 


0 •*= 
N 0 


0 
03 O 
0 0 
X3 Q. 

tO W 

‘c CL 
0 O 

^ CO 
TO ® 

P 0 
0 -f 

O 5 

jd 

0 0 

$ 0 
2 >, 
O aj 
*—* 

jz CO 
03 ~0 
— 03 

il 


0 

CL 

O 

03 

C 


0 
3 
P 

0 S 

> 0 
C -O 

0 o 

i_ 

0 O 
SI •*- 

_to 

0 0 

|| 
0 JZ 
JZ 0 
0 O 

■o rE 
cr 

to 03 
,L= to 


g»to = 
i E 5 

c CD 

0 To £ 
0 


0 


co 


5 

o 

0 

JD 

0 

k_ 

0 


t 0 - to 0) 

< O C }r 03 
£■§ 8.8 
§2 § &. 


$ .2 
03 X 
o ° 


0 o o 


03 

c 

XJ 

C 

0 


if) 

?.l 

0 C 

0 o 


0 o — E 

— X r \ *“ 


C 

_ o 

CL O 

o o 

■4 — • U 

■- 0 

"O 0 
0 

> 2 

II 

4—* 

(/) 

— CD 

E £ 


■*- 0 

0 if) 

z I 

c 


0 
O 

_ O 
a) to 


> 

0 


0 


0 

■4—* 

0 

CL 

E 

o 

o 


0 

I 

o 

0 


o 2= 


tr 

0 

CL 


lf3 

3 

O 

S2 

0 


L» > 

,® e 


"o .2 .2 
0 


0 sz 
0 

JZ > 

5 w 
0 

5 0 
o o 

E § 

< JZ 

o 

0 


0 
-» — • 
C 
0 

CO 

CZ 

0 

g 

c 

JZ 

o 

0 


o < ~ ~ 


CD 0 
JO > 
*-• 0 

-O ® 

3 ° 
O ~ 

0 0 

w t3 
0 0 
co CL 
0 X 
03 0 


K > 
£ 

X 0 
® 03 

$ E 

2 0 
O if) 

0 2 
■£ - 
if) ® 
< > 


03 


U) 

UJ 

F 

> 

H 

O 

< 

QC 

O 

“D 

< 

s 

LL 

o 

>- 

QC 

< 


V) 


o 

c 

O 

>» 

ra 

a 


3 

O 

fC 

o 

0 

sz 

C3 

c 

o 

c 

0 

V) 

C .E 

8 * 
w o 
< D- 


>k 

o 

Q. 

0 

T3 O 
-—CO 
CD Q 
3 — 

ZZ- 0 

0 ~ 
03 o 
0 0 

CD p 
k- O 
0 ^ 

CL C' 
CL 0 

EE 

8 

c 0 
® w 


c 

o 

0 

> 

t3 

0 

X 

LU 

H 

CO 

c 

0 

E 

"CZ 

0 


3 

o 

J£ 

O 
0 
SZ 

o 

> 
o 

03 O 
■o 0 

0 ^ 


25 lo cl g- 

>,LU 
03 >, 
o 03 


o . 

JZ 

CL 


O 

.0 


x> 

0 

m E if) 


0 

E » 

^ c 
O 0 
CL CD 


O 

3 

>» 

0 

a 


c 

3 

■e 

o 

CL 

CL 

O 

>* 

O 

CL 

0 

-o 

CL 

3 

ZC 

o 

0 

-Q 

CD 

3 

o 

io 

0 CO 
CD D 


c 

0 

0 

> 

1 

3 — 
CD CD 
CD CD 
CD 

r§ 

0 5 

O 03 

> 2 

CO Q_ 

3 E 

k- 2 

0 E 

%£ 
8 9 

o — 

CD C 
^ 0 
0 T3 

o 2 
CO CO 

0 0 
X ts t= 

<^33 
% 2 r £ 
= D- CO CO 


0 

0 

k_ 

£ 

H 

>• 

0 

Q 


o< 

CO 5 


LU 


c 

0 

E 

0 

CL 

X 

LU 

03 

c 

c 

■*—> 

sz 

03 

3 

0 

0 

o 

if) 

o 

if) 

0 


u; «r w ^ 

Q£5d. 


3 

o 

UL 

>. 

0 

a 


Og 

co ^ 

Q ^ 


^ 2 
2 a_ 


c 

0 

0 

> 

1 
0 
T3 

> 

3 

CD 

CO 

CO 



o 

LU 


< 

o 


0 

2 3 


CO 

0 

CO 

3 

SZ 



.n 


X 

> ^ 

5 | 

3 

a. 

d) 

{**• 


■O 

— 

u 

X 0 

0 


c. 

•w_ 

§ 


3 9 

0 

Qz 

C 3 



-i — ■ 

co 

0 

0 o 5 

3 X 3 
/— > 

if! 

3 

3 

L. 

CO 

3 

0 

Q 

d 


a 


\ — / — 

a ffl t iu 

e c 5 o 

X 

CD 
3 


3 
~Z> 

O X 
— ' c 

3 3 

.2 2 

3 3 

E w 

c X 

4=: g 

CD CD 

d 3 
CD CD 
o ^ 

Q_ CD 
w 3 
< W 
00 c* 
<C j_ 

Z ® 

x 

CD X 

w S 

o E 

2 CD 


■£ I 

c c 
CD O 

k_ 

o +-* 

2! 

o £ 

CD '•*- 
3 CD 
2 X 
CD — 
e cd 

CD 3 
*” '3 
C 3 
2 >, 
CD X 

— CD 

CD c 


c 
o 
E 

v-/ 

*♦— U- 

x . 2 . 

CD CD 

E E 

CD 


m 3 3 - 


CD « 

CD d 
c 
3 
CL 


CD 


C /3 CD 
CD -t 4 

^ §- 


a: 

E 


CD 

X 

CD 

E 


c/> 


CD 

X 


CD 

X 


CO 

tr 


« O- 

|I 

CD ~ 
03 O 

3 CO 
tr c 
cl o 

3 'SZ 
3 ) CD 

C d 
X 03 

4= co 
| X 

> o 

03 _ 

x E 

o i- 

> 03 

X 03 
CD C 

c 2 

0 ) 

E d 

3 O 
Z X 
co cr 
c O 
- o 

TO ° 

gS 


3 3 

3 C 

O CD 

, > 

0 - 

SZ CD 


Q_ ^ X) 

o ^ o 

03 — 

“D > 

C ir > 

o ° ° 
p to 

CD CD 

S 2 § 

d 

E -c O 

P 03 . 


co 

d 


L> 

c 

CD 

CO 

x 

p 

03 

CO 

CD 

O 

§ 


>- 03 

o o 


x 2 

o §- 

E -3 


CD O 


CD 
CD 

CO _ ^ 
X c CD 
§ ^ $ 
2 ® x 

J= -e c 

o = 

ffl 

cr u= 03 

CD 3 
CD CD CD 

E5a 


CD 

CL 

CO 

d' 

CD 

03 

c 

CD 


co 

>> X 
co 


03 

3 


CD 
3 
03 

E 

o 

03 ^ 
r~ 

2 CL 


CD 

LU 


-= ,3 

3 C3 
SZ o 
f/.i *•- 

CD 5 

* 1 

xT CD 

■3 >• 

•2 

d .3 

X 


x 

CD 

LU 


CD 


O — • 
XX 
O 


SZ 

tr 

O UJ 

*4— 

g ° 

c 

— 3 
O 


X 

2 X 

co CD 

O 75 

■§ § 

3 X 
X3 c 
= 3 


0 x 

1 S 
< 3 * 

c 

CD 


CO c 

| El ra 

2 3 ~ 
' C 
— CD 
co 
CD 

Q.® 0 ) 

E 

: e: 
§ z > 

3 £ 

3 3 H 

d 00 

CD 1/3 

03 m 

O lu 

CD 5 ^ 

s-i 

CD 

03 ±L 
3 03 


E 
o 
CL 4= 


CD 

C 


-2 2 
Ql CD 

3 ) >< 

4 C <o 
o c 
CD 3 
p SZ 

• co 
3 3 
CD 

2 -C 

CL 3 

CL-C JZ 3 

O 
cz 
3 


O 2 

*■' o 

X3 c 
3 c 
3 3 
Q .43 
3 -3 


< Z 


3 

SZ 3 

S.a 

C § 


3 


6 g» 


X3 

g 

u 

c 


“ CD 

G_ _c; 

O °- 

.g if) 
^ O 
3 p 

2 - 
CL 3 

S <0 

E | 

CD Q_ 
O 

3 g. 
1 = O 
3 c 

o o 

3 3 

SZ c 

S 3 

03 


2 8) 
3 CD 
JZ -C 

3 CL CL 

C /3 3 
3 0 = 

•2 Q 3 < - 
03 c 3 
2 03 2 
-0 3 2 

cE O) 

.3 CD o 

2 £ d 
° "o 2 

3 E o 
2 *- 5 . 

3 3 

2 -o 


3 


CL 
CL 3 
3 -) 


O 
3 
3 .- 
SZ 3 "O 

E -* 

3 3 

3 -Q 

Q 3 

CZ o 
— 3 
X3 
CZ 

o 

o 


3 — 

d 3 ° 

3 3 
3 2 cz 


3 


tr 

3 

CL 


O 3 
3 d 

E 03 

c 3 
•»- _Q 
O O 

3 p E 
2 >o 

2 Z ® 

~ CD 

3 -O CZ 

2 o .2 


3 

3 

O 

3 

cn 

3 

3 


3 

d 

3 

O 

3 

CL 

3 


3 

2 
i 

o 

o 

3 


o 

LO 

h- 

3 

ZZ 

c 

o 

3 

3 

3 


3 Q) 3 "O 
art 3 
£) - J 3 3 

o rod 


Q_ 2 

3 O 
^ -O 


Q_ 3 

^ o 


O ~z 3 

— 3 v_ 


3 

0 

3 

0 

1 

CO 

3 


E uj 
o o 

Cl ^ 
x 

3 3 

■So 

3 2 

SZ 

IX & 

g 2 

g 

3 O 

E 03 
3 CL 
3 
3 

*- <D 
3 ^ 

2 i— 


tr 

‘I 

3 

3 

O 

C 

3 

E 


■ 3 

3 x> 

C o 
CD Q. 

h 

■*—' “5 

£ o 
.E CL 


^ d c cz 

. -E ■“ o 

3 _Q O) O 

£= o 2 3 
3 TO -tr 
3 3 3 

2-0 

3 X> 

3 jC 

c tr w 

c 3 
o LU CD 
JO 

44 O O 
C — p 
CD -o CL fc 

S S,® 8 

3 2 = 
d 2 3 § 

4- — 

<_ 3 JZ O 

CDS® 

E •■= X3 3 

E $.O 0 

3 2 CD 

o 3 3 

2 3 3 
5 o ^ jz 

O S .i Q. 

■o .3 *F £ 
"O O co 2 

3 3 3 


CD 

3 

CD 

3 


CD 

3 

3 

3 


o 

5 

3 

z 

3 
3 = 
O 3 

2 ^ 
CL 3 

“I 

3 T 3 

3 g 
od 3 


3 

<c 


3 

3 

CL 


^ 0 
<t 

2 .co 

XT E 
CD O 

3 £= 

2 CD 

tr O 

3 2 
3 W 

'c o 

2 2 

o 2 

3 3 


3 

tr 


3 
3 
3 

O O 
3 co 


3 ® 
TJ 
3 

E O 

3 2 


5 O 

E 3 
(/) 0 
CO ^ 

3 ® 
3 2 

>> cz 

® o 

CD ^ 
3 lu 


X) — 


3 

-Q 

I | 

3 ! 

O < 


44 X) 
3 3 
c 

3 .2 

• j— : -♦ — * 

1 '8 
3 CL 
2 3 


3 ° 

> ? 
CD 3 

2 14 
d 

O CD 
O -O 

"O c 

3 O 
3 in 

3 ® 
2 1 3 

3 CL 

CL-= 

3 

-o .2 

o E 

3 
3 tr 


— o •= 


o ® E "O 
O o CD 
3 3 2 =; 

0 2^3 
0 3 3 
tr 3 c 
c o 


3 “D 
C 3 
CD CD 
3 p 

.2 

C d 

JD 3 
O 3 

8 ^ 
■D 3 
3 J= ’ 

-o.E 

2 td 

3 = 

Q ." 3 

E 2 
8 in. 

3 .fi 

^ 2 
3 1 = 

3 d 

c= E 

.9 o 

d 3 

CD £ 

8 f> 

0 ) o 
C g 


3 O 

x> — 

> 3 
O CD 
Jr 4 = 
CL> 

3 o 
3 O 
c »_ 
— 3 


_® O 

O 1 
3 


3 

3 

E 

c 

o 

1 - 

> 

c 

3 

3 

3 

3 

3 


3 

-q 

> 

o 


d 

® ta 

o X3 >_ 
2 3 CL 

o o 

X) 
c 
3 


cr -3 
® 3 


3 

> 


g cd 

O C 
3 

LL 2 
3 
O 


2 ! “ L 
3 3 
2 2 

d o 
0 -♦*- 

0 ) .b: 

3 « 

d 3 
-*— * . _ 

2 d 

0 E 

$E 

8S 

o g 

O 
CL O 


3 

3 

E 

3 

*►— 

3 

3 

■o 

3 

o 

*- 3 

V •* — ■ 

3 g 

3 2 
3 <t 

O ® 
3 2 

3 c 


3 

O 

'sz 

3 

> 

3 

tr 

X> 

3 

3 

3 

•*—* 

3 

2 

< 

o 

4 —* 

X3 

3 

■4—* 

O 

3 

3 

3 

O 

O 

3 

tr 


3 *4 

2 o) 

3 = 
3 U_ 

■g O 

C -D 
O ^ 

9 

O CO 
Q. CD 

X 3 § 
3 < 

« >, 
3 X 3 

2 3 

3 CD 
$ C 
XJ tz 
LU 

3 O 

>>Q 

3 2 

5 — 

3 3 

3 o 
^ > 
3 3 
tZ Q 

yz 3 

o T5 

X5 E 
3 Q 

3 Q 

Q. Q) 

3 2 
jQ 2 

= 3 

5 2 


X3 XI 
C 3 
3 « 

X CZ 
3 3 

•s.§ 

cr -o 

3 3 
3 C 

■° 2 
3 d 
3 

tr 3 


3 

sz 

CD 

3 

'3 

3 

3 


Q) CD 
5 co 
3 .2 
tr 3 
CO CD 
X) 
3 O 

2 ^ 
— o 

2 3 
< O 

3 

r= 3 
O Z3 

3 X3 
U_ y) 

tr 2 
o _ 

« 2 


3 


3 


3 3 
3 > 
cr cd 


x 

3 

d 

3 

3 

3 

o 

o 

3 

X 

3 

u. 

3 

3 

3 

O >, 

^ i 

o CD 
c ^ 
X o 
o — 

2 d 

O .-44 

>1 k_ 

CL O 


3 3 0) 
'3 X 2 
E o x 
tr 3 
3 CO CD 
3 Q. 


3 ^ « 
t a 2 


CD LL 

S 0 o 

= — o 

3 3 CD 

3 o X 

~Xt 

« ® O) 

3 O 

3 X 

O 3 t 

O — (J) 


3* d .52 

§ - cl 

.2 CD o 

' f— ' 

c 2 CD 

82 ^ 

V. w ® 

3 3 2 
rt a 
3 « *- 
3 3 
^ . 
g X 3 ® 

1 . - 

O o LL 
> O _ 

3 X 2 

- « ^ 

■g CD O 

CD c 


3 -44 CZ O 


'3 3 
— ~ 3 

.222 

E 0 ^ 
3 3 o 
E x 

— 14 

ox 2 

® 3 
03 .< 
33 
X 3 E 
H g 2 

O) }= 
3 CD 

3 O 


^ 3 


3 
_ X 

o ~ 

E — x 
| 3 .2> 
> O - 

"8 S _ 
i 0.2 

H- X 

0 3 

1 i 
1 ? 2 


>. 

3 

C 

L. 

Z 3 

g 

3 


3 

D 

O 

0 

1 

3 


3 

♦-» 

3 

CL 

E 

o 

o 

o 

£* 

3 

3 

3 

3 

o 

3 

3 


3 

X 

3 

3 

X 

3 

d 

CL 

3 

X 


$ 

3 

C 

3 


>> 

X 

3 

3 

C 

3 

iC 

3 

o 

3 

X 

3 

O 

c 

O 


X .E 

.2>-o 
sz 3 

iS 

T>? 

3 8 

3 3 

§ « 
X 3 
O 3 

3 O 
Q- ‘fs 
3 CD 

2 3 

X 

x 0 
O) 0 
•— (/) 

8^- 

X 

V- 

o 2 

4- 4—* 

»8 
■t4 X 
X 3 
O 3 

2 X 
o 

3 O 
XL 


3 

O 

3 

O 


3 

> 

3 

L. 

3 

E 

2 
3 
> 

3 

3 d 
2 2 
— '3 

H 

4 — » 

o x 

3 

r cz 

CD 3 

4 —* 4 ~* 

W Z 

3 2 

2 .*2 

’4— • 

x g 

4 -» 0 


ORIGINAL PAQp ig 
®F POOR QUALITY 


2 = § £r 


J. ^ 
3 2 

o) E 

C O 
3 C 
X 3 


3 ® 

3 Q. 
d 3 

0 iz 

CX Q. 





GALILEO MISSION EVENTS 


_E TS c 

♦-eg 

,A CO 


"O CD 
C C 
to 03 

0 CL 
CD "D 
03 =3 
' (0 O 

E O 


c w 

03 -3C 

> ° 

03 

0 ) -Q 

_F >N 

= Q. 

o 


-6 ~ .2 

•,A CO > 


|S£ 
4 = n .s 


- LJ c 
-Q O 
CD "O 
~ CD 

i ^ 

— O 
® 0 


0 p o 

2 c co 

>00 

S- e 

sIS 

2 co uj 

03 2 LLI 

&*> 

s|5 
■o . Jj *“ 

c w ij 
03 CM |3 
CO 5 

0 CO o 

■O ■ — 

lo^l 

c c E 

W B 
O 0 CO , 
CO 0 CO 

5| I 

£ CO 
2 0 0 

o ~ q_ 

CD CL rf 
O 3 C . 
0-^0 
CL *■' 

CO T3 -Q 
® 0 0 


c £ ~ 
2 | §■ 

® c 

~ w 2 . 

0 CO 

o x: C 
$ *- 3 
O CO w ■ 
~ >, 0 ; 
E 


£ O) ‘ 


0 

£ 03 


o 2 -2 W c 
,i= 0 co o E 


' w 2 2 

CO 

3 -C "O § 

O •— 
O .1 § 

• 03 Jr 

*= -a CL I 

0 i_ 1 

b w o 

0 E T3 
£ c 0 . 

— ^ 'E ■ 
a 0 ,2 ■ 


c ro 

■- 03 

>>-C 

-5, .23 


W W 

Q- ca g 

2 S-l 

$ ® ro 
■a 2 .2 
0 •«— 0 

^ ® E 

§? 5 

« 0 £ 


-c o 
tr 0 
0 = 
LLl 0 

CO^ 
£ 0 


1 1 
0 03 
0 £ 
n ~ 
o -c 


vw 

to £ 

o ® 

76 0 
o LU 


0 

o '2 

C JC 
3 O) 
« C : 


: c — 
i O 0 
c 

I 03 C 
E 03 

w c 
3 0 
0 C 

75 ’0 

>- 03 

I 

JZ _C 

23 23 
7z jz 


03 ~ 

|»-a 

£ 03 a 

OPP 


co 

CM 03 

03 03 CO 

03 t— 03 

- in ®? 
- CO 03 
°°c\Ja3rC 

a> §* >s cj 


>v 

03 0 
Ql 


E o 

§ <£ 
, CD >, 

Ilf 

1 -Q 

302 

! — - Q. 
L - CO 

' >,(3 


Sir 

-Q -g © 

2 0 

w * - "O 03 
ci '5 

-C 1 - 03 

c ® •§ 

0 CO C 
111 < CL 


c c 

Q) 0 

SM 

2 76 
Q-CD 

if e 

0-0 

. (/) 

03 ■§ 0 

'0-1 2 

S £o 


£ 0 0 
° 0 jz 

0 ) ti 
« C -D 
=3 2 E 
o £ 0 
o o 

Q. 0 
03 CL Z3 

£°s 

■E ■§ > 

0 > 

0 S 

C CLc 

3 (j, 0 

2 CO E 

| ® CD 

0 (— z> 

CO 

2 0 ® 

0 £ E 

c Q. 

0 Z3 "O 

"o. ~ 3 c 

0 O 

25 g. 

x: -C 1 

- . 2375 1 
S- £ 
g"S s 

'5 | o 

_ 03 ^ 


*S 0 o 


c 5 

® O 

o ~ 
05 E 
c 
0 


' 0 o "o ® 5 

: ^ ® Ji: o 

1 0 -o $ ^ 

' E 0 O 1- D 

, C C O O 

I O 03 ^ — -5 

** m 3 m O 

-C= 03 g 0 X 3 
s 03 X) ~ C 0 
N CD C 3 ) 

•5 E 2 S -2 

® a. "o 76 

Si-isi 

c 00 
-E w 0 <0 c 
c a c - 
>,— »-©*- 
•c . « w g 

S W 0 D « 
® .2 c S 2 
® ~ o ® TJ 

03 tr 0 c C 

1 |-> 2 

•o°| B 0 

002 o 

■tg w E ® o 

■0 £ 0 0 E 
♦- ■* - ' w £ 0 

E ~ -L. Q--L. 

o 0 0 0 

vj -tj O 
2 0 CL E CL 
0 0 O Z3 
£ 0 - 30-3 



9 

o 
c c 

UJ 

t— 

(/) 

< 

a 

z 

o 

o 

LU 

(/) 


0 0 

0g 
8 E 

- s - o 
>,c\j 
as _ 

E g 

O XI 

0 as 

"ca 42 

O as 

=L2 

xi 

>s 

5 = >, 

■ 4 -* 

x § 

■= X 

as q_ 
.E o 


o 


O >N 


X 


0 


>>X 

x as 

■ 2.8 
as = 
E as 
c x 
as 


_ £ 
**' as 

-f— ' 

c a, 
a> E 
0 0 

£ E 

X ~ 

CD "2 
iz CSS 

2 o 
x ~ 

CD 
> C 

a> o 


as 
^ w 
o 

.52 a 

x 

— x 
>- as 
2 c 
c 

>s as 

- 4 — ■ — — 

O CL 

> X 

> § 
0 >-■ 
© 2 


; dc 


as 


CD 


r £ 

a as 

£ K 
as-g 

2 ° 
8 2 
t 0 
as 


CD 

-E x 

Z § 
o 

CD 

in 


g *5 
o 

0 CL 

- E 

1 8 
s s 

cl 42 
0 x 
as o 

o s 

Jig 


. CD 
CD X 
CD ' 

O .E 

b ® 

as E 


g 2 . 

® J © 

c ' E E 

CD O O 
CD O O 
$ O CD 

as co 

X CM o 

8 S° 
as c x 

| as 8 

I ■“ p 


as 

x $ 


x 

x 

as 


DC 

LJJ 

H 

Q. 

3 

-3 

O 

z 

X 

o 

< 

o 

dc 

CL 

CL 

< 


lo as _>> o 

c as -75 o 
^ Q. o 
m OS l- Q. 
g W X 3 

■■£ to 2 CD 

x g 0.5 
.b E b x 

X CD 

- CD 0 

as -9 x 
x 2 — 

I °-.i - 

o cd as x 
**- _ CD 

o o 0 
x as — g 
x ~ CD E 
as as c m 
LU 0 


as > o 

o o CD 

as § 

S'i 

N 2 


as 

0 


x 

2 
- CD 


E 

0 

„ 

3 

E © 
.E 0 
0 0 

n E 


0 


3 

I 2 £ ’ 5 . 

0X0^ 

0 3 0 ~y 

3 o 

w 0 as 
0 cd x x 
tz c in +- 
as x 0 c 
w o x — 

X 0 i_ 
00^ 

® *- o O 
' v ' 0 0 X 

w 05 > 
0 0 b *- 

p X 0 c= 

o 0 ® 0 

CO X X (D 

■ 4 — • - 4 — « 

c E ~ 

o Q 1- 

E 2 o 


Q. c 2 

w 0 £ 
2 g» 0 
2 ® -Q 

« w « 

8 ® 2 
as 5 — 
0 g 0 


c © 
0 E 

£ 8 
i_ 0 
0 

0~TS 

B -o c 

c 


o as 


«= E 


o 
0 

Q. 0 
0^ 

c 


as 
c 
3 
o 
o 

o £ © 


0 

k_ 

o 

E 

x 

o 

c 

3 

0 

0 

X 

0 

o 

c 

'0 

>> 

0 


0 

X 

c 

3 

c 

0 

E 

c 

o 

u_ 

■> 

C 

0 0 
^2 


.b X 

■ 4 — • «♦— * V. 

-pc® 

>x‘§- 

£hx 


= C 0 >> 
'^co| 

0 $ 

■ 4 —* 

x os 
o .E 
0 0 

® b 

ts 


0 ^ 
> 0 

O 0 
X 0 
0 _0 
0 O 
2 0 




0 


£ 0 a c 


§| 
CD X 

c- 
3 0 
O W 
X ^ 
0 o 


— c as as 

0-0 

c 0 

0 }= 
— 0 
9. 0 

0 > 
c ^ 
c 

0 0 

X X 


X o 
x a 
x c 
0 0 

~ 0 
0 S 
0 0 

2 » 

e g 

x 5 

2 - 
x m 


>, 0 
x 0 

= E 


4-* ■4—' 

0.5 os 

1 0-5 

- L O) 

O 3 m 

r A iy 


® - E 

— tr\ L - 


a) 

z y> 


T± IV) 

0 o' 

2 E > 
o *- 
V o 

o g 2 

8.11 
O O x 
CM > 0 


CO 


9 

o 

DC 

UJ 

K“ 

(/) 

< 

h* 

O) 

DC 


0 ® 

0 £ 

lo 

1 e 

c O 

0 $ 
■ 4 -^ 

■E -o 
— c 
~ 0 
0 . 


c ® 
0 

0 2 
03 O 

g ® 

w 0 
0 0 

xS 

X 2 

0 k. 

LU 0 

4 -* 

0 C 

x as 


0 $ 
X 

0 O 
0 ® 


O CD 
♦- 0 

P 

0 o 

0 ■*“ 
-03 

.2 o 

£0 

X _ 

0 ■p 
O £ 
0 


c O 


■g 0 
o 
E 
0 -P 
.E o 
Z k. 

0 

o 

0 


2 as 
i x 

c • 


0 


0 

0 

X 

o 

0 

0 

E 

> 

c 

o 

• 4 — » 

CO 

o 
■«— * 

c 

o 

0 

o 

X 

E 

o 


0 O 

E c 


0 
x 

2 k_ 

0 as 0 

® 0 .Ie 

0 c “ 
c— as ^ 
0 x 
000 

;ll 

> 2 CL 

x >^x 
_ x c 


5^0 

c*0§ 

0 E 
•s 0 o 
2 x 0 


0 m 0 

X n> as 
0 > 2 

002 

»_ 0 E 
® o 2 

® ® 0 


0 o 
JD O 

!i 

O ££ 
CD 

- 4 —» 

3 c- 
O 3 
X O 
0 X 

2 X 
S: 0 
0 ® 
81 

= o 
5 o. 
^ 00 
0 

k. _ 

0 3 
0 o 

o S 
o. as 
0 h- 
0 0 

E "o 

(— 0 
0 
x 
0 


c 

0 

E 

0 

3 

0 

0 

0 

E . 
— 0 
5 2 

-E X 

n c_ 


0 


O 
0 

0 £ 
0 X 
3 C -= 

0 as 
c o 
^ '0 

If 

21 
x 0 

as 5 

a-1 

-p 0 
o o 

X 

E 
o 
o 
— 0 


CO 

C/> 

g 

X 

h 

X 

< 

UJ 

a 

z 

o 

o 

UJ 

</> 


X 
0 c 

o « 
0 c 
o 3 

®co 
0 0 


03 o m 


2 >« 
5 - 2 L 


0 x = 


0 

0 X 
X c 
o 


X X 

b o 
§ ® 
8 x 
0 b 
0 0 
a-B 
SB- 

a 0 
x ® 


0 


° E 


o 
0 

0 w 
93 0 
2fE 

x 
o 

3 


r— cu > 
2 0 > 
k. >m; 
® CM . 

0 2 c 
0 _ 0 
x 2 uj 

•K 0 

d ■+—* - 4 — » 

O 2 ® 

E Xsc 
EE 
o S 
o 

0 


c 

0 

0 

X 


0 


F > 

£ 0 x 

<— X 0 


$ 5 


® -S 


-1 x 
0 3 

X X 

is 


0 

k_ 

3 

4 — • 

0 

C 

0 

0 

0 

os 

c 

o 

0 

- 2 
£ ® 
b 

« 0 

*- o 
0 0 

X X 
0 

o o 
*- 0 


r= 0 


® x 0 
g o£ 
0 


0 ® £ 


P x- 


o 

- 4 — » 

" E E 
2 =5 E 

O Q. ZC 

■C o 

x > ■* 

. > as 

0 x ® 

® 2 0 

1 0 x 

CD LU 0 


® 1 5 

3 p 
.tr b 
0 as 

0 2 
x 

r = 

S <0 

c 0 

§ 1 

£ CO 

3 


0 


0 


0 — 

£ E 
0 o 
> 2 

X "O 
0 ® 

0 o 

2 X 

E ® 


© b 
?a 

0 0 
x 0 

o E 

i § 

o o 

0 CO 
.tz ♦- 

8 8 
• ®> 0 
.0 cl 

X 3 
X 

0 0 

UJ-y 

8 2 


g >2 © 


k. 10 


CD 


0 
0 
3-0 

2 x 
2 0 
0 si 

os *- 

CD X 
0 O 
0 Z 


0 


_ 0 
1 | 

X i= — 
0 X 

O £ 
X os 
0 2 


b - w 
0 v- 
0 0 X 
£ 0 
£00 
0 0 x 
a> o ot 

^g.2 

00 k- 
£ 0 g 
E 2 ° 


0 0 

23 

X x 
v o 

0 E 

a*: 

o c 
2 2 
as ~ 
£ 

X o 

4 -* 

o 2 
0 ® 

0 -n 

£ b 
•= 0 

0-0 

£ c 

>s° 

X 0 

2 2 
0 ~ 

in © 
>. 2» 


E 

'0 

0 

k. 

'3 

x 

0 

£ g 

0 O 
c 2 
3 X 
' C 


o 


o 

o 


® os 

TO E 

2 t 
* 8 


0 x 
o 


0 


0 


0 
i=g 

— — ~ 
ra 2 
x.E 

t— 0 


8 ® 0 2 
bs E £ 

x « 0 £ 
u E c 3 
0 .2 3 2 

UJ 0 V £ 

00b 

0 C F 
0 ^ b 


o xx 
2 -5 X 
2 x as 
0 .LU 

b 
0 


0 c 


0 2 
fc 
0 


c •— 


— 0 
o x 
0 X 
o 

0 O 
X 

0 0 
g .2 

2 0 
0 £ 
E ® 

.b 0 
X 

0 o 

0 r- 


X = 


= 0 

II 

O m 
— c 
0 o 
x o 

E 


0 
- o 
c c 
0 
X 


X 

c 

0 


0 


o b 0 o 


0 


os 


3 
±= o 

2 ° 
- 4 — • 

E 0 
b ^ 

UJ g 

© _ 
x — 

2 , 5 
os 

-E c 
0 0 
0 c 
0 © 
CL .2 
3 
X 
0 


X 

3 

—3 

X 

c 

0 

0 

3 

C 

0 

> 


X 

0 

0 

£ 

0 


c 

o 

0 

"k— 

0 

X 

E 


0 

? 

0 

0 

o 


X 0 

if 


c 

o 

o 

E CD 

0 a> 
x 0 

•si 

8 as 

2.2 

0 x 

♦- V- 

« uj 
0 

X 

• 4 —* 

— Cl) 

o = 


0 


8 | 


X 

5 


0 
0 
x 2 

© 2 
c © 

0 LU 



CD fc 

3 co 
0,-1 
II 

o 

5 co 

o 

E 

co © 

E S 

H 

E « 


fc 
fc © 

© ro • 

E> 5 
c xx o 
0) o ~ 

CL © © 

w -Q 

3 © to 
c/) — "o 

ci g 

O $ o 


O) 


2 © 

© 3 ._ 

Jd CO Jr 

— o-O 

E © © 

o xz 

CJ •*-“ 

‘-CO- 
LL. T3 


© 

fc 

O 


© 


O “ 


CO 

fc 

3 

O 

O 


co 

3 

k_ 

o 

© 


© 

© 
c 
© 

co o 
© 

* 8^ 
S^c 

© 3 | 
X= O g 

o , 
xz xz 
05 £ .© 
3 © fc 
2 xz fc 
Z CO © 

^ © 

© ~ 
xz > 
fc 
■ © 

© o 

2 Q. 
© 1 _ 
>, © 
f: >. 
O © 


O © © 

~ co a 

^ © 

© ^ "O 

o o C 
© © © 

5 || 

© © 

© l* 

■§ so £ 

0.-0 .2 
3 0) 
© O © 
£ O *“ 

k_- © q 
© © x 

£ 5 I 

_© o E 
© © >. 


© 

© 

© 

o 


© 

fc 

O 


XX XX 

I— 
c/) . 

© w 
fcfc 

So 

C O 


E I 

o S 


© 


O 


3 W 
© 

© © 
xz © 
— CO 


© <- -tx 


© 

xz 


© 

ex 

o 

E 

E 


© © 


. © 

© $ 
© 

1 2 

o xz 
-o © 
>» © 


c 
© JI 
© fc 
$ $ 

© “ 
X3 £ 
JD 
© 3 
fc fc 
13 3 

fc 5 


5 ® © 


• © © 
r“ c— 

t © © 

3 >> O 
— © C 

© — fc 
-c -o © 

E o E 
© © o 


c .E 
© © 
CO ex 

o c 


"O "O 
ex © 
ra > 

XX J 

o © 
E & 

_ © 
O -Q 

o 5 
cm o 

o o 


© *x © fc FE 
© - fc O > 

® >s O 5 

£ 2 ° © © 

o © I 1 

© "o o © o 

EE 
© © 


-2 c 5 


O) 

c 


-n © © 

“ o 


3 w 
‘k. ”l_ 
© © 


© 


E 4-4 © 

o © 
cl-=| © 
O) 


o © 
© ro 
© $ 

!| 

© o 

5 © 
© © 
.© © 
fc -O 

2 © 


© © .© © J3 


© 


fc © 


© 

fc 

O 


fc © © © 
© X -D X 
O Q- O ~ 

E§a? 


©■ © C fc 

© +~ E © © 
£ -O © £ 


c 
>, © 


w 


© 

© 

k_ 

© 

XT 

o 

© 

o 

E 


o).E 

3 

O "O 
i= © 
© 
L. 

© 
E 
E 


© 

c 

3 

O 

o 

c 

© 


© ^ 

CD 

-g -o5 
© © — 


© 

c 

'© 
k- 

>> 
> 
© 
© 

= xz 


c 

© © E xf a 

3 3 Q. -tx © 

c © 3 05 x: 

© © — 3 c ■*-• 


> 

LU 


2 c 

a ® 
P)fc 
ex 


— -a 
E § 

>4 

© © 


{^ © © X) 


© 


© Eo 


— ) «-■ 


© X) 

o o 


^ T3 
,-tr c 
. © 
§ | O) 

© © c 


© « > 
Q -" o 


O © 

© © © .E J5 © 

3 © © 

*© 


E 

LT) 


Eall 


! s -g- 

© © fc 
X -a 3 
© 3 © o 

_ O XX X3 
2 Oh ffl 


£ o 


■fc o 
© 
o 
x 
© 


n £ 
3 o 


© 


3 « 
o — 


-O 

c 


© 

3 

E 

© 
■4— • 
© 


o 

§ 
■*— -♦— * 

o 

© 

© 

o o 


© 


x: -0 © © x 

3 f o « ® 
© © _ > 


© 


© 
O k- 

oO 
x 


c 

o 


w 


© 


© 


-o'E 


fc c: © fc 


© © 

o ^ 

© 

- -a 

© = - 
c © © 

■g ©^ 

© ® ~ 
O) g c 

© o.E 

a) E o 

x: o 

© 0 f=‘ 
fc © 

■o .2 o 
c p CO 
© c 
© 

© j- . 

*- O © 


© © 
o 

o o 
• 

■§ 3 
o CQ 


o © c 
© fc .fc — 
fc OT3 
"^■0 3© 


O) 


i © “3 


C © m w 

o Q.© O 
C 


O O 2 © 


« -C 
© © 


o fc — - 
ora© 
•— c 
© © 


o 

o 

© 

© 


F fc — - w 

© co 3 -o °-fc 
o © "o E ■*”" 


© 


5 2 


fc fc © 


« 


© © © © 
k— n O 

© © p 

,E © t 

o ® © © « 

© CL fc fc © ^ 

© 3 © © • — fc 

3 3 © CO g © 

O © °-.E o © 


E 

© 

© 


o © 
— - - © 


CO 


^ b 3 
© 2 © 


© fc © ~ 


© 

-o 

c 

3 


© 


© 


fc XX 

- o 
o *- © 
— 30 

© © 


$ . © > 

w W © g 

-r v, -D > -2 

CL © © 3 .E © 

— — - fc P — -C 

2 c c r o e © 


9 o © ? « « 9 
© © E oj 


c c P 


© 

p 


m >. 

8 « 


© © c p; E © co 

i iE §-lE ® 

X) TO CL CD 2 © ^ 


-,:©©>> 
2 fc fc ^ 

© - £ c 

ro c- J5 E 

© © o 

^ o © o 
fc 3 3 -© 
5 ~ 3 © 

© - 0 £ 
X) © cz 

O © o © 

V- ^ .Z ^ 

© 2 § © 
£ © o p 

E 2 

p 


c 

p 

© 


© o 


© 


p ^ 

C fc c 3 

E -D *- 

3 © fc' C 
fc *“ © © 

•E £ © — 

o 5 73 2 

S ©“ © H_ 

S o) 

© © 


3 JQ 

— in — 

o ‘ c n r- 

© 2 © © 


^ >< 


© © . m_ 

fc XX © © 

P 4 * fc k 

o 3 © 
w +4 — 


© 

© CO 


2 o 


- c © © 
<C ° Q.P 

E E E 
© ® © 


D C 
LU 

K 

Q. 

3 

”3 


© 

*-• 

Q. 

3 

—) 

■t— 

© 

© 

X3 

O 

i— 

Q. 

© 

XX 

H 


© © © 

§ = H 

° 1 _ 
© 


IE M 

2 2 5 
a o E 

xf © 3 

0 ■© c 

p 

© E 
© 


*2 © © 
3 3 "o 

p 

p 
© 


o 


c 

3 

© 


3 

k_ 

P 


E 

p 

a 


© 

© -o 
E © -a 

°-xx T3 

k. o © 
3 c O 
P 3 
H ~ © 

© 

© CO © 

-C .E -a 

© . ® 

E fc -2 
© o 


© 


© 


c 

~o © 

.2 E 

© E 
o p 

©co ° 

i*s 

2f | 

© § °- 
o Q ll 

I © © § 

© C © P 
.. © 


© 


E ^ f 
2 2 i § 

O © qi r~ 

co.e fc r 


© 

fc 

p 


p 
« © 
© 


© © 
1 S.E 

(rt O 
ro 0) ^ 
© £ -O 
E c 
© © © 
to 5 c 

>4 > 


fc -o — fc © 

p_ J 


© fc fc 
fc c X5 
I— © © 

•p E 

E © 
© 0 


c 
■c 
3 
fc 

C 
© 

E 

w/ 

_ p 

fc © © © 
© fc o.© 

p •"= © 
© 5 © 

p 


© © © — 
§ »S| 

k. i_ © 

Q. P P fc 


© W 
fc •■= 

If 

Q) 

Q_ 

£< 
2 0 

5 E 

© g 

E °- 
£ o 


E .2 

p) © 
© co 

fc k- 
© 
© sz 

c 05 

© X3 

IS 

© 
ex 
p 

w 
© 

E 
© 


© 


Cl o 


© ^ 3 £ 
© 2 


CD 

£ g 

I 5 © 
© © 
c © 
© p 
© 


© 


O) 


o 

w 


5 c 

r — 

c 
® o 
© O) 
C — 

•2>c 


2 u> o 

© fc 
fc CO 

2 p 

3 j= 
p 

^ CO 
X c 


■XX © 
c 
3 


© 

fc 


fc 


CO 


w o 


© 


|-I s 

E = tx 

p p © 
a 0 o. 


« w © 
->_ © xz 
© © "^ 
fc o) : 
a c „ 
3 < ^ 

p 2 © 


E 

J5 

© 


E Z 
p 3 
4 = p 
— fc 
© © 

p 0 


.ts © © 

- XX © 
fc fc k- 
Q. XX 

E • 05 

C >> -£X 

o fc fc 

^2^8 
o 05 © 

© fc 


— o 2 E 

— 4 -* 


© 

fc 

p 


o>.2 

g 2 

c © 

© © 
p 


-4 © 

© 45 Q 

xf . 
_ o © 

© E c 

2 § 8 

© § -$ 
■ m 


$ 

© 

© 

4 — * 
© 
3 


|#1 

C= © s 

8 m fc 

§8| 

in f °- 

r- ■— © 

4—* X. 


M © © 
© XX o 
2 - fc 

COfc 

® © © 
fc > fc 

o o g 

S © o 
°. © 
00 2 m 

c\J © 5 


= E CL — 


© © 
XX O 
— © 

f! 

2 y* 

£ fc 
© ILJ 


© ©fc 
© 

© 

fc 
3 
P 
XX 
© 


3 

P 

XX 


o 

05 


c 

w 

? 2-S 




: © fc 
x: ^ 
< Cl > 

P ® 

E 2 
© 2 


® © P ” 


fc 

© 

© 

o 

© 


p ° ~ 

tin's 

2 co 0 

isf 

o£-§ 

W © © 
fc > 

u.E ^ 

3 © o 

8 

O tr © 

— 30 

2^8 
© © fc 


© 


X) 


o = 
fc 5 


2 o>£ 
CL CX ^ 

= 3$ 

O 2 CL 

© X3 © 

Ifl 

2 © « 
© c w 
o >,fc 

E El 
© 2 z 

tl © © 
?”S 

k. © © 

8“ 
« V. « 

fc © ■ 

o fc 2- 

© < 2 

2fc 

fc fc = 

C C ■“ 

3 © (jj - 
w E fc 


c 
o 

c\j 2 


3 *■* 

0 o 
fc 

© 4- 

1 0 

o I © 

© 3 0) 

- W k 
© © © 
O 2-g. 
■*- Q- © 
o © o 

© E £ 

fc o © 

2-fc 

^g 5 © 

® ©LU 
fc © to 

5 8.~ 
^ © g 

© fc o 

= g 2 

Jo2 


« o 

2 p 

fc-s 

og 
© © 

F CL 

I ° 

© XX 

k- +— 

CD 3= 

fl 

^ o 
O fc 

c « 
— © 

^ 3 

C C 
© ® 

!| 

Q- x 

k. © 

2| 

© ® 
■H* 

13 O 

.E o 

F © 
c fc 

^ © 
4-4 4— ■ 

3 3 

O XX 
fc o 

<B 


3 © 

° 3 
© © 

I & 

CL o 


$ E 
© © 
© fc 

Cl ~ 
O 

sS 

§8 

O © 


© 

© 

XX 

© 

> 

■© 

w 

© 

E 

© 


© 

3 

fc 

o 

E 

c 

© 

E 

3 

k_ 

4 — 

© 


© 


2 > © 


© © 
XX % 
w ^ 
© 


© 


© 


© 


© 
© t- 
< 2 


. o 

I g 

© fc CL © 


© o 
© E 

fc ro 
o fc 


>1 
XX © 

O F 
© c - 

o © 

fcz 

© w 
® C 
o © 
o fc 

o° 

®? 
fc © 


© 


© 

© 

>% 

© 

$ 

© 


© w 

II 

4- fc 
® © 



0 O) 
SZ P 

® 0 
3 > 
0 re 

0 OD 


O 0 
03 'c 

E E 

?E 


o . 

Q- ' 
0 * 
“3 


0 0 C 


0 


0 


^ 0 
If 

si 

o © 
o. © 


0 

E 

0 


E 

0 

0 


0 


0 

o 

0 

k— 

Q_ 


“O 

0 

E 


o .c 


® 2 « o 


© c 
o a) 

Q- 03 

E P 
o 


c 

0 


0 


O) to 0 


0 u 
0 .© 
TJ 0 

> ® 

2 0 
a. cn 

XJ 0 

3 £ 
$ o 
E ^ 

O O 
— 0 
0 f= 


to 


O 05 

0 CD 
o> ^ 
o .P 5 
-Q CQ 

^ 0 
- 1 - r- 


a. 

0 

XJ -3 

O ° 
13 0 
0 - 

© 8 

C 0 

I* 

a? 

0 © 
0 0 
- CD 

0 5 

-C *♦£ 

i- 2 

0 

CL 

E 

0 


E 

® sz 


p 0 

0 ©, 

0 1 

is 


OOP 

■ill 

0 o 

°E 

0 x 

sz. ■*. o 
11 0 ■*- 

E-o 0 


0 = 


0 
0 
-o c 

.5 X 3 

+e c 

0 0 


® 0 0 
XJ 


£ o 


0 


0 0 u " 
5 ■= J- 
XJ O 

0 4— © 

0 ) 0 )® 
£ 3 > 

0 or 

££ E 

© p 

E ® Q. 


O H- 

o ° 
rj 

0 O 
*- 0 
0 sz 
sz o 

' 

O § 
c o . 

O (J ffl 

re '*- © 
0 

p c 
E © 

E tr 
0 o 

© e ® 
XJ .E 2 


0 

> 

c 

0 


T) 0 

c .tr 

0 

c ° 
O <d 

0 3 


o 


0 


.se c 

0 "O 

S c 
0 

0 
O 
p 
0 


0 

p 

0 

CL 

0 

x: 

E 

o 


0 

P 

E 

0 
-*— < 
0 
xj 


0 
x 
0 

= 0 


O) 

c ^ 

0 O) 
■O 7 = 


0 0 
— k_ 

-* — • 
0 
0 


0 

E 

o 


0 . 
0 -o 
E o 


0 


o 


Q- 0 


0 


0 


0 ) -p 


X) 


£1 -3 
CL_ 
k_ O 
0 

J= ® 

4 — P 

O £ 
o 

3 

k_ 

0 


r; X) 

O 0 

XJ 

E o 

O^ 

E « 

« 0 
0 0 
SZ s= - 
0 
xj £ 

p _ 

0 2 

03 0 

•p 0 

C CL 

£ E 
O) o 
— o 


o.r= 


0 0 
3 SZ 

o ♦- 
0 .E 
E 
0 
c 


E 

o 


0 >•- 

c 0 
0 0 


X) 

0 C — 

Q_ E p 

0 Q. ® 

■ © 3 O 

0 O 


0 


CL 0 © °- 
3 0 ® CD 


) 75 E 


0 

XJ 

0 

E 

0 

X) 


0 

P 

0 


O 

£ 0 
Cl 0 

>*£ 

g)H 

0 
c 


CM 


XJ .© k_ 


0 — t-i 

1 0 XJ 


0 ® O 

0 •— m 

© E-g 

- 0 ® 
o * P 
0 c 

0 "O 0 

o = c ^ 
.9 j ®5 

> P ^ 

© ° 0 ° 
>- SH 0 
3 ^ 

o p 0 

g k o -o 
0 0~0 

S 3 

. > 


O) 


0 

■£ c 
0 0 

--CC.-P 

E ~ o) § 
© ^ 0 
E © 


o 

0 "O 

ra 5 
0 0 

E 0 


p 

o 


c E ® 

O 0 -P 

0 E = 

0 c - 

■O p - > 

i l-i § 

CO o | 

t 0 (3 

2 Q.0 


0 0 0 
0 T- -O O 

|S|2 

- 

© O O) 0 

Q- .E 

CL ^3 ^ 

O _ ® p 
^ ® 0 | 
X3 CL £ 

O -3 w g 

p O P O 

0 sz '$ o 
■V- P _ •” 
0 0 0 
— O O 


cl Q. tr 
3 a. 0 
“3 0 > 


„ 0 
E n 


•- E 
0 o 
0 4 = 

0 

P P 
0 0 
P 


0 — 
P ©3 


0 

P 

O 

0 ® 


E ® 

0 £J 


SZ 

o 

3 

E b 

0 © 


_ w 0 
O CL °- 

P >- 0 

O 0 


0 

0 

O 


2 0 

O 0 

o ^ 

0 — 
.-p 0 


cn © 0 

PP 3 


3 — © ^ 
O 3 > O 

Ego.® 

® £ - 0 

© © 2 5 


0 5 = 
■5 -o 

2 g 
0 


O 0 
3 CL 

0 ® 


C 0 rr 
3 © O 

_ 0 sz 0 

2 © -p E 


0 


CLi= 
CL J- 

0 E 

k_ 0 
0 


0 

C 

1— 

© 

P 


o 

0 

p 

0 

Q. 


•= 0 0 X 

Q- © \_ © 
Sp 

g CL 3 

2^8 


re 0 0 
2 != © 
O 3 (J 

■2 2 ® 
0 n k— 

0 o © 

.E t— © 

W>vt 

? g 5 

0 0 © 
SZ — sz 
"C >s ■(/) 
0 0 
LU X) -* 

h- c 0 

o E -c 
.® © 
o > .re 
-p o CL 

E 0 "3 


X 

p 

0 

E 


© , 

=6 1 ° 

® © o 
-*-0 0 
0 0 3 
^ cr 
0 © 
© 

E ® 


© 


© 0 
^ c: 


p 

o 

-*— » 
p 

o 


0 

k— v — 

0 

X) < 
CL C 
© . 

I- 

5 o 


3 

“3 


0 
P P 
3 0 
O 

o 0 
0 XT 

E § 

c XJ 

.E S 

CL C 

0 0 

!5 x> 
CL o 
© 0 
c 

C/) 

~ CD 

x: 

i- 0 

CL 

x: C 
CL O 

E To 

O 3 
O O 

S'O 

CM © 

05 § 

0 )^j 

o © 
0 £ 


IT) 


"DO O 


0 

0 


c 

o 


0 

SZ 

0 


0 

0 

11 
© 0 
X 3 UJ 
® C 

0 o 

2 8 
p .2 
® © 
■*- 0 

■O JC 
© 

CD o 

1 5 
0 0 

II 
® 0 
r CL 

E C 0 

o CL 
O 0 
<3 0 

co Q 

CO 


Q rz 


m 


0 


c E 


0 

JQ 

Or*. 

|'I^ 

0 O ® O 

0 — o i! 

EE©® 

0 ©- E 

o 
o 


o © in _ 

"p o)P> 2 
© s O) -o 

© ® o X 3 


sz 

© o 

k— k_ 
0 CL 

sz 


2 E 

CL *- 

0 ® 


© 

o 


3 

c o- 


P o" o 

. M— +-* 


.© 3 x 

0 To 
0 .2 
- 0 
E E 

3 O 

■ 4 —* ■ 4 >w 

© 3 

*“ 0 

£ ~ 
0 
3 

E 


0 0 >, © 
jQ r= = SZ 

O 0 © h- 

o -J 

p- 0 c 


0 


O > 0 


3 © 0 T 

j.si 


rr c 
C 0 
© 

3 ; 0 


c 

3 


>n 3 

re o 
. — sz 
sz 0 

© >, 

sz — 

o © 
a. .25 
0 E 

0 C 

© c 
p E 

o -E 
0 © 

p 

0 O) 

JZ '« 

.re © 

5 £ 

0 2 

E 5 

O 8 " 

S 8 

0 iz 


© 


3 0 

© re 
0 © 

® © 

“■© 
-o « 
c o 
© 5 

? ° 
J= X 3 
© 

0 0 

-P O 


CL 

® I 
I ° 

i- 0 

3 

0 te 


»2 


0 

L. 

o 

© 

b 

0 

CL 

0 


X) o 
0 m 
0 (x. 

p E 

S|c5 

0 5 © 

p © © 

® -P E 

E 2 T3 

2 .© 

4 - 0 "j— 

.IfE « 

CO 

O . CD 
= x: 
— <d 

=z 

i »” 

O i! 

x= © 

© 0 

05 - 0 = 

c 2 © 

.E © 0 
© E >_ 
c 8 .® 
E 3 

E o 


© 

Q. 

3 

“3 

© 

k- 

© 

!a 

k_ 

O 

© 


® -d 
.E 0 
O) c 
c c 
0 0 

E ° L 

0 O 

E - 
0 o 

0 = 
— © 


5 ♦- JO 


0 sz 
2 © 

®H 


© 0 
■P s 

P -“3 

0 X3 
XI C 
3 

O) p 

l| 
0 ^ 
0 o 

- 2 

p 


0 O 0 
X 3 ® ^ 
0—0 

E © -^ 

© 0 
0 XI = 

- *- 5 
o 0 

>E r 

>> ^ 0- 
= sz 0 
© p & 

o ® 2 

^ 0 

O 

0 4 -T 

In® 
p "P c 

o o o 
E © N 


w © © 
© £ ® 
I® 1 

© H 

© Sm 

00^ 
C ' r_ 
® .2 0 
- 0 © 

P 0 0 

k- © ~ 

0 SZ 

sc. O 


©1 
0 © 

Q. 0 C 
<D 

-D 0 O 

O © 


XI 

p 


® c 
0 


■H o -o .y 


XI 00 


3 E 


© 

c 


o © •- 

2 2© 

0 O Jr 

h- s: £ 

o « 

XJ= ° 


■2 $ 0 


| S s 

0 O 0 

k_ b © 

0 P © 

© E re 
c j*: ±e 
o 0 0 
- E ~ 

® 0 ® 

°|E 

0-2 
© ° k_ 

000 

O o 

b © 


0 


© 

*r 

< 


0) 

0 O) 

0 T ~ 
> 


C = 


3 •; 


© 


L- > ^ k_ 

- 0 ~ 


o 

o> 


XI 3 ® 

= ^ 5 
2 'j.Eo 


o .5 


c 

3 

4- — O 
0 0 O 

'©<3 2 
© _ ® 

0 O) 

1 C 0 

o> = 
’> E © 

©2m 

k_ SZ 0 

O) b 0 


k_> a 

? 0 ® 
CM ^ 2 
^ ® 0 

0 E o 

Q. C 
3 ® g 5 

E - E 

O) O) 0 

2 •— -p 
2^; 
SZ © E 
h- © O 
xo 0 
• o re 
© _ 4 S 

p © O) 

E--i i 

1 o ® 
© 8 2 
.b — 0 
© = O) 

2 5 © 
® © i 
Si E 


(/) 

LU 


> 

h— 

O 

< 

o 

LJL 

H 

Z 

LU 

o 

CO 


0 0 c in © 
E © 


- o 
© 

4- O 
3 "O 
O 0 

X5 q) 

.® XI 

U 

L. . 

0 o 

0 -i= 

© Q. 

SZ Q) 

— o 

1 uj 
0 ■ 
p © 

© O 

E -g 

•C © 

0 C 

CL x 
0 © 

si 

•33 Jr 

© 2 
0 © 

© c 
0 © 

o o 

0 

= O CO 
0 o 
O - 

p 
0 


2 xj 

C 0 
Q) +-* 

E .E _ 

3 O '* — 

~ Q. 0 
© cl re 


o 

E 

E 

o 


0 


7T C 


,E 0 

V 

XJ 0 0 
© 0 XJ 
0 -P 3 
P - P 
XJ < c 
© (T> - 

■o < g 

S- Z l 

■§ «* 

tr -Q © 

R2| 

& a 1g 

© 2 0 © 

© 0 0 E 

© k. C 2 

m 0 .© 0 

0 rr b .E 

0 XJ © 

£Z sz O 

t= o ji' © 

* 03 = 

O C 03 

2^0 
0 L- q ® 
O) © 0 P 

o 

> ® 2 © 
p XI c XI 



Path of 








© 2 
05 o 

<5 E 
| o 

X 

i: c 

05© 

-c E 

- o 

CD X 
■* — 

~r c 
P'(T3 

o E 
— 0 
>s «- 

-© x 
-o © 

2 -§ 
CD $ 

$ - 
O CO 
X cd 


CD 


CL 
d 
0 ~3 


0 
•l_ 

CD 
-*—• 

CD 

X ^ 

0 cc 
c 


CD 

0 

> 


H 


CD 


o 

0 

k_ 

d 

o 


CD 

k_ 

CD 

CD 

O 

"c 

o 

O 

0 

CD 

CD 

X 

o 


CL 
d — 
—3 CL 

o E 

— CD 
aj' °o 
cz T_ 

d d 
O O 
— ‘x 

CD CD 
x 

~ o 
O’ >> 
_ 

"E a 

© CD 

T3 x 

2 S 

2 x 


0 .c 
CD 

£ CD 


CD 


CD 

CD 


O 

< 

o 

•pi 

'p 

c 

o 

o 

0) 

o> 

£3 

hmm 

o 


DO® 
0 X X 
CD X ■*-* 
w. <= -O 

® ® c 
•50 « 

% CD CD 

o -c= 2 

■*" *" CD 

© = to 

-g CD CD 

Q.'g C 

® g- o 

£? 0 X 

IfS 

> 5 _c 

CD - ^ 
X -C CD 

„rtu 

.2 © p 

C iu x 

.2 o *"1 
.t= *- cd 

x © ^ 

CD cD 

CD> 

CD O 

f? 

CL O 


CD 

CD 

x 

Cl 

CD 

O 

0 

c 

CD 

CD 

E 

T 3 
c 
CD 

CD 

CD 


0 

s 

k_ 

o 

CD 


O) © 

E -J? 
>• "w 
05 CD 

CD ^ 


© 8 
CD — 
CD *_ 
CD 

.CD e 

si 

= | 
-3 CD 

. O) 

E CD 
d x 

X ^ 
CD O 

E 0 

CD ^ 

■4— ,> 

g © 

© _Q 

2- ° 
CD “O 
X c 

.E ca 


<3 >• X - 
O 0) CD 2 ^ 


© 


CL 

d 

~3 


o to 


3 

•*— » — 3 

d CD 
O *“ 

-Q O 
CD CO jz 

0 ) 0 ? 

5 E - 

X O X 
O CD ® 

Ucw 
•= T-, "cd 
CD ^ 2 

ll£ 

O Q."> d 

a. g- cd a 

O © 05 r - 
°D 

10 O © § 
d 2 0 ■ 

o © x 
X © 

© m g> 


O ~ 

© o 


S'g 

Sg 

a) _cd 

X CL 


CD 


CD 

k _ 

0 

> 

d 

0 

C 

O 

E 


CD 

XT 

05 

"0 


|g 
1-8 
■*- CD 
0 


CD 


0 


Jj£ 

O 

O 


0 
> 

43 £ 1 

O O 03 
CD CD E 
X X _ 

I" § 0 
o E 

CL CD 


5 5 

2 p 
c 

0 _ 

E ° 
o 

CD 00 

2 0 

XT -© 

~ 0 

CD XI CD 
05 C CD 
i- ® r 
J0 - CL 

0 Ip d 
o ° 


c -O 
o c 

s “ 

?S 

O X3 


CM 


0 
O *2 

«2^ 

cd 

c = 

o 

O q) 
05-E 

o 2 
E § 


<r cd "o 0 

XI c XD 
0 0-^ 

c o x >• 

0 Q. 0 -Q 
E CM o“0 

till 

©" O ■§ 

P 0 2 


> 

o 


§2 
o r- 


0 

$ X 


c 

0 


05 0 

'0 To 


0 
0 
> t= 


$ 

0 


8.2 


.. E 

>• XI 

W o 

0 m 
o , 

$ 


S 3 O 

05 d 0- = 


c 

o 


0 


‘w E 


E w 

XD TO 

3 d 

«ihi 


2 o c" 

CLCQ cd 

0 i E 


o ^ 
E © 
o g> 

k_ 0 


w 

0 

O 0 


0 -S O 
0 > 0 


0 

_ o 
0^ 


0 

0 

XI 


0 

0 

0* 
• 

0 

0 

d 


05 © X 
1 c d 

g>o © 

:s:^ 

d ° tl -Q 0 

0 ^UJ^-g 

d 0 


0 xo 

0 d 
0 CL 

^ © 
cc 

>s — 


UJ — . 
0 2 


f— —t w 

^ cl£ 0 XO IX. 


0 0 
~ 05 

-S © 
-2 E 
— 

CO -_E 

^ 5 
.© -6 


®g8 

©- 5 cj 
0 :■§ 

5 E -o 
o R 0 


X 

c 

0 

X 


0 

0 


Cl 

0 


_ LX 

o 

0 0 


o ____ 
o >< 

a? 


0 


0 


c 

o 

0 

p 

c. 

d 

E 


JD TO 


O X X 


X 

0 

c 

o 

d 

o 


c 

d 0 

©0-9 
” 0 


c X 

o 03 
° o 

d ^ 

E -2 

-E 0 

X > 

g 3 
E x 
0 

0 

■5- 0 
0 X 


05 

c 


0 
0 

0 k - 
0 © 
1 l _ r — CL 

© ~ o 

3 c © 
O 0 q 

0 0)5 


c 

o 

X 

c 

0 

X 

X 

0 

1X1 

c 

0 

0 

§ 

0 

X 

0 

0 

"o 

c 

0 

d 

CO" 

0 


O? 

® 8 

H g 

k _ 

0 

X 


©PE 
1-0 0 

0 0 
- 0 CP 

■ - i= 2 
»- o 

X O 0 
d o 

0 0 

F? Q- 

E E 0 

i- 8 © 
0 0 X 
X CD I — 


N 

X 

0 0 
X X 
0 O 

g>CL 

E ® 

^ c 

xj- 0 
00 © 

X X 
0 0 
0 X 


o> 


0 

© 


o 

< 

o 


c 

0 

o 

CO 

© 


0 0 
X X 


X 

0 

0 

05 

0 

0 

X 

0 

l_ 

0 

$ 

0 

E 

0 
. — ‘ 
0 
>• 
0 

X 

0 

0 

0 

o 

0 

0 


E CD 

2 0 
0 X 
> CL 
0 0 
o 


0 05 0 0 

£ .E 0 .9 
. . ^ E — 

0 *= d 

0 8 o) 9- 
© ° 0 
k_ 

CO CD 


S E 


0 0 
.■0 0 
X 05 

*8 E 

0 0 
X X 

— X 

° s 
0 

O 0 
0 {0 

0 © 
0 0 
0 

5 ® 

o Ip 


X 

0 


© ^ 


X •= © 


-0 0 O 


0 
0 
X Q) 
X 

0 -* 
° O 
© C 

o ° 
3 © 

o © 

05 
0 


0 
0 

X. 

0 ■»- 

© 8 
^ X 
_d 

o 


X 

0 

0 


o 

0 

0 

0 


0 CD 

k. ~ 

o 
0 
o 
0 
a 
<0 


X g S 

0 0 

© -E 

E Q - 
x 0 

— o 

0 E 

0 CD 

E 5 0 


0 

I! 

05 © 

0 c 
0 o 

© 

0 0 


X a) 
X 
c P 


CD O 

SI 

0 > 

s| 

0 8 
o © 

E x 
0 0 .!=! 
k— 

k _ 

*- 0 
0 

x x 

+- 1— 

o o 


0 75 

CD x 

aj 0 

d °- 

E c 

O 0 

° 0 
0 X 

0 CD 

E X 

- 0 
© X 
0 CZ 
0 

0 0 

0 0 
— ' 

0 z= 
0 0 


o 

0 


0 

0 

E 

0 

o 

k - 

■> 

0 

0 

0 


0 

0 

o 


XTO © 
.© „ 0 X 

-0 © 

0 © 0 O 
o x © 0 


0 (D 
© 0 
> 0 
,E X 


is © © 


© .9 


O O c ♦= 

©EE© 

X X 0 0 
0 0 O 0 


0 
o 
0 
d 

E 

E 
o 

o _ 

0) o 
x Q. 
■— X 
- d 
_0 0 
d k- 

x 0 

o o 

E E 


0 

d 

0 

0 

0 

£ X 

X X 

E 05 

0 d 

0 2 
0 X 
c — 
0 0 
0 0) 


.© X 


o 

- 0 
0 O 


0 

X 

0 

0 

X 

0 


© 

© 


o 

< 

o 


2 HE 


c 

0 

o 

CO 

© 

X 

o 


0^0 

f © 8 

8 © 8 
0 X -S 

© d 

© o 
2 §.= 
05 _ CJ 

-§°2 
05 ^ ~ 


0 


k. x 5 


0 


d © _ 
o X X .. 

x 0 E © 

0 d © - 
CD <— $ 

© o 

5 -2.W 
0 © o _ 
° .s> © 8 


o 


0 


0 


E 
0 
0 

2 x 

o s 
0 o- 

0 Q) 


*i! 

0 E 

^ ^ "I 


.9 0 

■Jrt © 

2 X 
© 

o 


— — 0 
> H- 0 

5 © X 

0 . © O 

X X ~ 

o © g. . -E 

0 -s ra 5 

3 © 

© rr © _Q) 

X © X d 

I— d TO 

0 o o 


4P 

0 

0 

0 

X 

0 

0 

0 

X 

0 

0 

1 

0 

0 

0 

0 


E -R 


o 

0 

0 

"0 

c 

o 

o 

0 

d 

X 

o 

E 

0 

o 

0 

k _ 

0 

0 

o 

0 

X 

0 

X 

I- 


0 O 0 

r~ k_ 

P ^ 0 

E © 0 

© o 

1 0 

O 0 x 

0 © _ 

>> E © 
X P p 

X o < 
0 O 
0 o CD 

0 in’ B 

0 T- d 

0 T- 0 

! OCM 

O ro 8 
X R X 


X 

0 


>> 

0 


0 p 
0 


3 — 


o 

__ X 

o 2 
0 

is 0 
cl 2 

- ‘R 

o 0 

5 E 


0 


0 
0 

© 0 
O 0 

"XT 

9- © 

0 x 

■°TJ 
0 
d 


© c 


0 


o 


X 

o 

E 


.0 0 


© p 
-= © — 
X X 0 

o 0 - 

*Z — x 
X 0 p 
© > 
c X 

O) k- 
0 0 

« -« 
l _ © 

p X 0 
> O x 
O k d 
0X0 


c a 
0 

o 0 
0 x 
0 *■-' 
X 


0 

X 

0 

o 

0 

o 


ZL 

k- 

o 

5 

"~1 O 

|o 
- 0 g 5 
. E 0 

X d xz 
© iz c 
0 0 0 


0 


■- 8 


0 0 © 


X 0 
0 X 
© 

X o 

— 1 © 
_ 0 
0 X 
3 O 
X 

0 0 
X © 

^ o 
. 0 

X 

0 O 
O 0 

© E 
R © 

0 p 


0.2 P 

?Xr 


0 X 

o 


0 

> 0 

111 

'5 © o 

i_ 0 

0 X 


CO © 
.2 & 
X O 

0) Q 
0 X 
0 0 
2 0 
0 


w •— 
r; X 


0 

CD o 
- © '© 
O 0 0 


0 

0 


0 05 
,9> ® 


X 

c 

0 

0 

X 

0 

0 

X 

0 

X 

0 


0 


p 0 
©-0 

0-8 
•tr 0 
X 0 
X 
CD — 
CM >• 

_ — k- 
0 
0 

0 0 

g>! 
.E 0 


.© I 
0 0 


is 2 

0 r-i 

o 

X 
0 


0 ■£- 


X 

0 


©-o 

0 

0 2 

O 0 

o x 

~ O) 


"0 

X 
0 
> 

o P 5 
0 0 
k_ 

0 


O) 

c 


0 


©■£J0 
0 r- 
X 


0 


0 

0 

X 

o 


0 


0 

0 

0 


© 05 


0 
2 0 

S.S 

O E 
0 
0 
0 


x a 


0 

X 


0 
0 0 
o 

0 X 
■ 0 


i 3 

p 

o 
d — 
© 10 
0 2 
>> 0 
0 > 
0 ■© 
c: o 
O 0 


0 


■e 0 o 


0 


0 


X 
0 
d 
X X 

o 2 


0 
0 P 


JC 

5 ^- 

i e 

o CQ 
O X 


d 

0 

0 

0 0 

E 0 

o i 5 

■*- 0 

0 o 

c TD 
0 CD 

go 

X c 
X o 
0 X 

© 9 " 

2 8 
*- X 
O 0 

tr .© 
xj 

0 X 
0 0 
° 

2 E 
0 CD 



0 to 

-i 

si 

co 

CL CO 

0 CD 
c C 


CD ZZ 


O _® 
*" O 
0 > 
® CO 
CO) >- 
CO — 

E 3 

“ CD 

co 3 


CD TO 
SZ CD 

~ CO 
TO £ 
c •*- 
CO ® 


c 
o 

co ■ - 
c E 
CD CD 

^ 00 
>s 

to 
CO 

L_ 

CD 

E 
co 
o 


TO 

0 

X 

CO 

c 

o 


TO a) 
TO X 
c to 
0 

Cl 0 
0 "O 
TO 3 

C O 
O C 


o to 

0 0 
Q- > 

0 -p 
•— TO 

— c 
0 0 
E _ 
0 
0 co 

0 E 

E x 

o ° 
~ 0 
>- a 
0 0 

0 ^ 
E to 


TO ® 
0 — 

o> E 
0 

TO TO 
0 0 
N 


o 2 

0 to 

0 _Q 
CO) 

0 0 

.§! 
c c ♦= 


to c 


® 0 


1 1 ,w 
O LU 0 

V I 


E 

CL 


CL O 
0 


0 

® m t= 


0 O 


0 


.9 3 
0 

TO 0 


0 o 

TO — 

0 i_ 
0 0 
o )'5 
>, E 

TO O 

3 ’"o 

0 CO 


T, t= 2 o 


2- 8 0 


c ~ 


~ — 0 


CO TO 
0 C 

o ® 

8 2 
o +- 
Z 0 
5 .E 


CL 


0 


0 

0 
co) x 
c CL 

11 

0 E 

E 0 


0 
0 
E 

0 
O 
CL 

o 2 
0 o 
a .xr 
0 a. 


o 

~ o 

to ~ 

0 o 
to w 
0 p 

CL E 
X O 

0 to 

0 0 
— c 

Eg 

0 _g 

to o 

>> TO 
TO 0 

k_ 

2 — 

0 0*-: 

E 0 to 

0 2 -S 

° = 0 
TO 0 
r S 0 

o 

CO) 0 > 

hi 

0 —3 to 


^ 0 
to j 5*-0 

j^C TO TO 
(0 *- C 

0i_0 

■E O . 
0-0 
to TO o 

0 0 f= 

r- C 0 

co® 
0 TO W 

§2 


a o 


TO 

TO 


C 
0 

- a. 

O TO 
0 0 

TO-*" 0 

^ Q 0 

w’a-c 
a> — 

* 5 Z T 3 C 

§§o 

o 2 TO 
TO 0 £Z 

If 8 

to E - 

®00 
TO TO 

W 0 O 

~ 1_ k_ 

r to cl 

U— *-* 

If 


0 
'i_ 

TO 

CL 
0 

c 
0 
CL 
0 

TO 

£ ~ 
0 TO 

b 2 

0 a. 

0 0 
CL XT 
TO 

0 

_0 N 

5 s 
% 0 
TO 

i 

_ C 

~ CL 
- TO 

0 2 

0 u. 

5 ® 

. 5 : "o 
2 o 


TO 2 
C 0 
O 0 

0 

TO 0 
CL C 

° 2 

X 

TO 0 
CL ^ 

E 0 
o 0 
a to 

0 ° 


0 o 

O cr 

^ 0 
0 0 


0 — 


= TO 

5 


it; „ 
0 « 

O CD 
> 
0 


0 


0 
a 

Q. 0 
TO 0 
_ 0 
O r" 

0 E 
0 

0 o) 

TO ■- 
SZ TO 

H 0 

o 

c 


0 0 0 
J: « T 

0 to +- 
x: £ -0 

<0 ' CO) 

x • => 

> TO O 
s k- k- 
0 x: 
to t; +- 

2 CL >k TO 

1 i sl 
0 0^0 

0 2.9 ^ 

“ § 5 g 

TO .Q CL £ 

£ 2 - E 

2 ° ,® 8 
0 TO TO y, 

o g b o 

- ‘0 0 E 

s 2ls 

--l-S'SS 

0 2 Q.t! 
0 2 o .2 

c o c ^ 

•- 0 § O 

TO 0 W | 
c TO 0 ® 
O c « Z 

0 ^ ^ ® 
2 -rj w O 

.2 <g 0 ra 
i. c 2 o a 
~ 3 0 c c /5 

1 | &S a 
“ E 0 a® 

u .E to □ 


° a 


<0 

S 

LU 

H 

(O 

>- 

C/> 


o 

QC 

O 


O ? 
+- _ 
to o 

TO 

0 0 
C 

0 0 
TO 

4-» 

T C 
0 0 


CO) 0 0 

.E 2 0 

0 E 

c CO) 0 

cl-E to 
to ^ sz 

TO TO 

2 0 ® 
c > 


= w c o 


0 


0 0 
Z JO 

li 

- ° 

is 

1 

CD H 


TO 

0 

+-* 

c 

0 

o 

E 


0 >* 
TO 
TO X 

ii 

Is 

0 

0 TO 
&_ 

C '•*= 
0 0 
CO) SZ 

t +-* 

■2 *~ 
0) to 

‘f= t; 
0 

TO 
0 


°s J 

If 

g TO 
E c 

E « 
o — 
t: o -0 

• 4 — » O) 

o c ~ 
TO O ■*- 

- & ® 
m— X- 

10 

® o o 

O — CD 
TO 0 
TO 0 — 

0 £ sz 

0 > r 


C CO) 
0 C 

® 8 
T 5 to 

5 - 

h£ 

0 

^ i 

UJ 0 

« jo 
TO 0 
TO >- 

c o 
o "S 

Q- CO 


O 

| 

>N 

TO 

c 

0 

E 

g. 

'0 

O’ 

0 

TO 

CO 

2 

0 

O 


^ TO 
TO 0 

tr 


SZ C 

o 0 


TO 

0 

o 

0 

TO 

O 


0 
> 
c 
o 
0 

— *2 
°-0 
s? 

-r 2 
TO 

. 00 

TO CO 

o w 

E 

0-i 


0 


t t c 0 


E 

0 . 9 - 
— 0 

0 to 

w « 
£; 0 

£ o 

>»£ 

o 2 
•c 0 

TO Q - 


TO 

k_ 

0 


0 


TO 

0 


TO 0 

« s 

TO E 
® 0 

CL 0 
0 

TO 2 
— O 

TO 


0 co 

Q.UJ 

0 ® 
1— 0 
0 c 
0 

Ii 


•E to « 
o 0 co 
CL TO LU 


c c 

c o 

0 t: 
■p O 
C 0 
0 TO 


TO 

c 

o 

w 

TO 

E 

TO 

c 

0 


0 

CO 

TO 

TO 

0 

TO 

O 

k. 

CL 

0 


TO 

0 

-g 

’> 

2 

CL 

TO 

k. 

0 

? 

O 

CL 

0 

o 

■c 

to 

0 

LU 


r— W 

0 3 
02 

o CL 


t= o 
o ^ 

2 0 
0 o 
o ® 
E 

S 5 

- T 3 

§.! 

2? 

o *- 

TO -= 
■— 0 

•o! 

0 CO 

fc— C 


a) o 
O c“ 

*2 i 

0 .2 

$ E 2 


®.S 

TO ^ 
8.2 
o 

O o 
0 

Q. co 

-♦— * k_ 

0 -S 
E o. 
0 ^ 
TO ^ 

0 TO 
■£ CD 

~ c 

« o 

TO^ 

jE ? 

xo ® 
o 

•jZ 0 


0 


o 
o 

LD 

>* O 

0 

■ 4 —* 

0 


Q--> - 


4; 

0 

v_ 

o 

0 

o 

0 C 
CL O 
TO O 

1 ® 

If 

O) O 

.E «= 

® 

> TO 
TO ® 

3 0 

^ o 
■0 0 

- CL 

8.0 
.2 B 

TO C 
TO TO 

E o 

c TO 


O) C 
C — 


o 

0 


C C “ t) -E 


C TO TO 
O - C 
0 


.E .9 0 

8-2° 


0 -2 TO 
TO -C 0 

O) ^ ^ 

.E c 
c: o w 
c co 

& §2 

aJ 

8 «| 

r-° 

C TO 
JC TO 0 

OCX 
0 0 W= 

toE® 
£ P-® 


0 


0 


0 

b 

TO 

0 

x 


-O -S ^ 
0 

TO 


0 

E 

0 


0 


_ 0 o 
O) c 

t— O) 0 

■ s !i? 

TO 0 JO 
c „ 


TO 
c 
0 

t. 

3 0 


CL 

TO ® 

0 o 
22 


5 0 

>— < 4 _. 

o 

0 >. 
TO 

k_ 

0 TO 

0 to 

W 


i | 

« 3 
CL ~ 

t- ® 
0 ■£ 


0 

N .h: 

0 D 
8 E « 
TO >> 0 
TO SZ 
<D -*-* 

L. h— 

0 O o 
— 

4£ TO 

0 "x "® 

b co ® 

TO - O 


0 

SZ 

-4-* 

O 

TO 


CO 


•g 

’> 


TO ~ 


8 © 0 > co -g ® 


c 0 


t= CO 


2 o 


5 

o c 
CO) 

C TO 
— 0 


TO 


c 

0 CO) 


o o 


k- 2 0 r 

£ w £ o 


0-^2 

« E 3 ">ora® 

— _ © 

TO 0 k_ 

O -TO - 

5 l8 

2 1 

0 TO 


TO 

2 

Q. 

0 


0 SZ *S 

o — »- 
0 > 0 
Q. -* TO 

CO TO ® 
0 TO 
CL c 

0 c 0 
0 0 c 

Q c *- 

5 o 
to 0 zr 

< ® 0 
< S' 0 

I® 0 

r - 

0 
> 


0 
c 
0 
3 ® 


TO 

c 

0 


0 0 O 
C TO c 
CO TO 

0 a. 


o c 


C'TO 

o c 

TO 0 

2 TO 


o - .E 


tr 

0 

LU 


0 ‘ 

a. to 

E | 
8 8 
~ TO 3 

> 0 

« 2 
TO -s *“ 


0 


TO 


0 ® 

!U 

E .9 

0 -C TO 

E 5 0 

E 

§ZTJ 

° 05 c 


O . 
TO TO 
C 0 TO 

0 - 1 E 

c/5 o E 

c- <2 E 

- 3 o 

E 8-° 

ti © 

0 TO 0 
■3 O 
TO 0 

C -TO k - 
0 <! 4^ 

CO TO 

= S o 

s; § 

TO 0 0 
3 i_ CL 
< TO w 


WO p < TO 
O Q CO — 

TO TC- f LL 

0 -E 


TO 

vu fc_ a> 

O O > 

> 0 

® 8 


TO C 0 

•= 0 -C 


0 H 


? P 


CO) 

c 

CO) 

c 

0 

k_ 

TO 

c 

0 

k_ 

_0 

CL 

CL 

o 

o 

>k 

TO 

® i 

0 4 
»- TO 
** c 
TO (/) 

TO ^ 
C x: 
0 O) 
3 

0 
4-* 

0 
TO to 
O) c 

■c E 

0 0 

c = 

.E w 


o 

k_ 

t: 


0 

0 TO* 0 

Z 2 0 o O 0 E 


o c ■= O) 

co 


$ 

k. 

0 

sz 

TO» 

0 

CO) 

o 

« 

0 

o 

tr 

0 

CL 

TO 

c 

0 

TO 

TO 

0 


® O 
■g TO 

o 2 

E i 

c 8 

o E 

0 0 

^ i= 
CL CO 

2 TO 

CL O 


0 


c 

o 


® E 
©2 

o ® 

= 2 

E 0 

■ 4 -» 

a> .E 

■§ ® 
^ CL 
O 0 
c o 
— TO 


>N TO 
O) ® 

0 0 
8 $ 

5 ■§ 

O 3 

_z_ 

if) 

£s 

-*— * i_ 

O o 

Q) -•— * 

to o 
0 0 
TO 


— to « ® 

>; ® c o 


o 
5 ; ® 
CL ® 

3 2 

TO t= 

c 


0 0 


o 


3 

TO 

0 

0 

E 


O -D 

®- E 
0 

® TO 


0 0.2 

>0 10 


— 0 C 


I | 

3 g 

>- o 

TO TO 

■- O 
0 o 

£ CD 
^ CD 

0 


0 


w l. r* 


2 ® O 4? 


TO 


E 

0 


c 2 

0 i ® 

— p JC 
O O TO- 

2 o o 


c E 

0 o 

c 0 
0 0 
JZ 
c 

0 o 

E «- 

TO 
0 O 

3 E 


a to 
0 0 
« r m 


0 

— TO 

0 ® 
E 0 
2 ? 

TO « 

c E 

— TO 

0-g 

E CL 

TO (0 

f-® 

CL C 
CO 

0 

TO 

• - ao 


O) 3 

_ c o 

£ c E 

•E TO 
0 TO 
tr to 


Z 0 .9 


§1 

0 TO 
CL 0 
TO O) 

ao 0 


E ° 

Bo 

-c o 

CO) 0 

- 4 —* 

~ Q) 

>^■0 

■® 0 

?? 

TO a) 

TO LT 
0 O 
o to 

CL 0 
TO TO 

2 0 

® o 

C t= 

O) B 
® 8. 

- P 5 ■ 

2 8 to 
® ® 3 

C • TO 

lf| 

E 0 ^ 

to to g 

® ® c 

■tr P) ® 

2 to .9 

® x: c 
c o E 

0 0 o 

co) to a 


o 

CM 

c 

0 

E 

g. 

'3 

O’ 

0 

0 


TO 

C 

TO 

TO 

k— * 

C 

0 

E 

2 

TO 

C 

TO 

0 

*k. 

k_ 

0 

O 

c 

o 

to 

0 

TO 

c 

3 

CL 

TO 

0 

TO 

0 



RELAY LINK S/X-BAND RADIO LINK 



* 4 


♦ 


< 

5 

o 

o 

cc 

h 

Ul 


> 

DC 

H“ 

UJ 

5 

LU 

I 

UJ 

h- 

o 

z 

< 

CQ 

CO 


a 

z 

< 


O 

o 


> 

DC 

H 

UJ 

2 

UJ 

_i 

UJ 


< 

CQ 

I 

X 


* 


t 



oc 

h 

UJ 

2 

UJ 

UJ 



O) o 

C ' 
o TO 
c TO 

0 £ 
0 

JD 0 ) 

0 ■*- 
(O 

0 2 
81 
kg 

X o 
TO ~ 

E ^ 
5 a) 
R 0 
° n 
0 o 

w .9 


is x © 


c 

g> 

to 

CD 

X5 

0 

a 

c 

0 

0 

cr 

0 

to 

0 

sz 


»i E 
8.1 
c a 
<d to 


If 

to tr 
0 

0 a 
to 

Q) J 
2 0 
u> E 

.E o 
c ■* - 
g> o 

a> to 

0 

SZ 


X> 

C 

0 

0 

i_ 

O 

0 

a 

0 

CL 

0 


O 

a 0 

E 05 
0 0 

S I 

O 8 

£ 0 
E TO 

5 2 

CD J= 
O CO 

CL. •— 

£| 

0 ~ 

$ o 

£ to 
o o 

1/5 0 
X> 2 

0 c 

V, ® 

Ro 

a w 

0 0 

0 XT 
0 


■t 0 

0 y 

O Q. 

0 >k 

O — 

0 0 

Q. 

TO W 
c TO 
0 0 

> 0 
co 0 

0 
i_ ♦- 

o O) 
c 

Jj ? 

0 £ 

0 SZ 
0 *- 


> 0 
C 0 
0 0 

E o 
_ w 
0 0 
§ 2 

XJ = 
0 O 

0 i= 

Q- § 
0 3 

0 0 

tr _c 
o I— 


.9 o 


0 _ 


X> 

k_ 

0 

0 

co 

0 

0 

0 


0 0 1 
2 o. 
— 0 

0 -t= 

o o 
2 | 
cl 5 


®> .E 

TO o 

z z 

o 

0 . 

s £ 

cl o 

a 8 

s s’ 
■5? 

0 ® 
o c 
0 O 

ii 

» c 

0 TO 

6 o 


0 

0 o 

-X 0 
0 -C 

■•- o 
>> £ 
03 -r, 

E c 
>_ 0 
® -* 
c o 

0 ® 

.S' 

1 ° 

O) 

0 '0 
■ - 0 

l" 0 

0 2 
w 0 

>>£ 
0 c 
TO O 

co E 


0 

sz 

tr 

0 

0 

o 

c 

0 

0 

cr 

0 

0 

xj 

c 

0 

E 

E 

o 

o 

j® id 

O 2 

0 ) w 

08 

2 to 

c 

"O 0 
0 0 
C CD 

.5* 3 
0 *“ 

0 £ 
■° g> 
0 *= 

k_ ^ 
0 0 
5 .E 
tr 0 

o O) 
0 0 


D) 

0 

O 


0 

0 

sz 

~o 

c 

0 

0 

0 


g>c 
.E 0 

0 E 

&# 

0 cr 

c ® 

— "O 
c 

to o 

E ^ 

0 

E g 5 
0 ^ 

0 
0 


F CD 0 

E c — 
UPS 
0 0 ° 
~ - 0 
|2 0r 
E CL)— 

o c 


c 

o 

0 

0 


0 


008 

2 S ? 

E 0 


0 

tr 

o 

a. 

0 

k_ 

>> 

v— 

0 

0 

O) 

0 

L_ 

tr 

0 

o 

0 

o 

0 

CL 

0 

0 


°>E 
g tr 

0 ® 
® 0 

8 05 
0 

o? 
0 
0 i= 
w o 

51 

0 0 


2 c 

o_tr 

0 a 

C E 
o — 
0 c 
0 TO 

1 1 
0 O 
J= ° 

rr 0 

^ -o 

O X 

v* — 

^ 

0 o 
0 TO 


0 TO 
0 

0 "O 

o 0 
o 0 

Q. “* 

C? 

O) TO 
0 - 

«I 

0 '0 

8 ^ 
® 0 

° E 

8 ^ 2 
0 co 

0 S 

-£= CL 


O -tt 
TO 

E 


.tO ° TO 


c 

0 

X 

0 

c 

0 


0 — 
0 
0 C 

— o 
0 '0 
0 3 

2 8 

2 o 


- 3 

0 CL 

| | 

O- 8 


o 

c 

0 

0 

0 

-C 


>v 

JD 


0 
0 

g TO 

tr tr 
o o 

CL CL 
CL CL 

3 3 
0 0 


'? ° 

- o 
0 o 

° -TO 
C TO 
SZ 0 

o c 
0 

•£ o 

■4-^ 

c o, 
0 .E 
0 
52 to 
0 TO 

TO o 
TO c 

0 )*“ 
C r 
TO o 

- c 
0 3 
0 TO 

C 
0 

' 8 .1 


C 

0 ® 
0 

O cc 


0 


TO 


m 


r- p 
cm E 

3 to 
o £ 
n 

0 O) 

-j" TO 
Q- O 
“D CL 
_ CL 

< ° 
0 

0 

tr 


O 
U_ 

— 0 

E - 

o c 
— 

- TO 

- c 

a® 

TO O 
0 i= 
c 

CO o 
c o 

XJ - 
3 0 

o 2 
E In 

§ 8 

■*- •*- 

2 5 

0 .2 
cl S2 

o 3 
CL 

>- o 

2 Ql 

aS 

a £ 


D) 0 0 
Ct£ 

ll K 

CL TO Z 

® -s 

Q) LJ 

•E -o 0 

- 5 f 

c o E 
0^0 
E o 4= 
I 2 TO 

O "TO 

^ E .2 

™ P TO 
O) 
■> 

to tr to 
o TO c 
°- "O 
0 


E 

0 

sz 

Cl 

0 


E 0 X3 
2 TO C 

Q. $ TO 


TO 

~2 0 


o 

o 


O TO 
TO — 


0 — 

if 

O 


CO 
o c 


N 
X 
0 TO 


.E 0 TO 


c _ 


0 

E 

0 

v_ 

O) 

2 . 
Q. 0 

®1 

M 

E 

8 TO 
TO §■ 

E - 

O X3 
O C 
*- 0 
O 


0 
O 

_ _ c 
■•-60 

-TO TO > 

t ox 
0 0 To 
CL 


UJ 

E 

o 


0 

o tr 
-8 o 


0 TO ^ 
TO 0 TO 
C TO 

CD 0 CO 

TO -TO 0 

2 - E 

x> 


0 TS 


E-g 
£5 0 
05 

° fs 

CL 2 

0 ® 
O TO 
tz TO 

0 CL 
3 

cr c 

0 0 
0 0 

0 -E 

E TO 

0 o 

co*; 
<Z TO 


0 0 

8® 

0 

£ 0 
O 2 

$% 
8 o 

CL 0 
O Q 
. 0 

® 0 


0 


D) 

O 


0 0 
Q. 
< O 


E 

o 


0 X 5 
TO TO 
•- 0 


X3 

c 

0 


tr 

.TO 


•- tu . 

C3 D) 8 
£ TO 8 

£ ® | 
O g E 
cl E o 
0 co tr 

0 c 0 

ir 0 o. 


0 o 
TO 8 
0 TO 


jO ® 

"8 0 
x: ' 
0 0 

0 0 


CL iL-S? 


0 

t= 


O 0 

E °- 


CL 

0 


0 0 
0 2 

1 1 
c c 
o o 
o o 


o 

TO TO o 

0 -TO 

3 _ 

0 ° n? 
O0® 

TO JC R. 
CQ TO 

X 3 '0 
c 


0 X 3 


2^ 0 
O 3 

E TO 
0 *- 
E ° 

tZ TO 

2^ 
o 0 

8 5 

</) *- 
TO 5 

TO 8 
0 

2 0 

0 o 


y -0 
2 3 
^ o 

>-< 

0 

3 . 
JO 0 
X 
CT> 0 

E to 

3 ? 

Q 2 
0 

2 >* 
TO C 

c 0 

3 0 

88 

8 8 

® E 

•= 0 


0 TO 
c2 
TO >, 
E -Q 

5 to 
SI 

c o 

— k. 
^ — ’ 
o c 
tr o 
t= O 

0 <2 

6 0 
TO 3 

c E 

0 o 

E | 

2 o 

>,.E 
0 TO 
X3 -TO 

3 

« E 

0 o 
« $ 
Xt 

-O o 


0 CO 

•4—* 

0 


8.; 
0 ° 

TO >, 


0 

O 

c 

0 

3 

cr 

0 

0 


0 


o 

k_ 

CL 


c .E 
0 0 

SEE 


0 







■O r£ 

o> E 

5 ® 

° if) ,j 
-P >< ® 
to if) £ 

o o 

0 0 


3 

-t — > 

C 

0) 

o 


® s 


2 : _ 

0 C _ 

^05 

° • 03 

o £ > 

CL 0 ° 

O -C to 

o a.!2 

C/3 C/3 0 

® o 0 

0 E Q. 

~ 0 o 
t3 *- 

a> 0 c 

c /3 V. A) 
CO 03 5 

■9-5. w 

-P 3 c 

C -3 03 
CO Q 3 

UJ .5 -O 

co 


co 


C/3 


co 


a) or 

•-= CL - 

0 w o 

03 -Q Q- 

m cW 

£ <a -a 

h W ® 
70 CC 

E a> 
co ^ 
-o £ 


CJO 

--02 

!|| 

co 3 

CL ^ 
C/3 C/3 


03 

C/3 

JO 

O 


>4 C 
5= 03 
i_ O 

03 E -g 
CO « ® 5 

.2 o' 0 -9 

E > -c o 

0 tO <2 03 


03 

03 

5 


c c 
>N CO 
TO 


CL 

03 

03 


*- W 
03 O -o 
-O ® g .. 


c C 

co o 

(A 0- 


o 

if) 

o 

E 


E 0 3 - 

k. JO 0) CO 

o • • ‘ - 


CO 


c: 

>s 

up^ 

•d » — CO 

03 — 70 CJ 

r co 03 r 

pi 

p 03 

£.Et§ 

< 0 0 

co nj 

CD 

g? 

.E co 


03 

> 

70 

c 


2? 

Z3 

"co 


>4 = CO 

r tu d 
to E 2 

r : 

03 o — 

> 0 3 
O 03 co 
O N 

.2 U) ® 
70 > 

_ 03 r= 

x: o 

co -H- co 

03 iC CO 

rt CO ffl 

>- o' 
oS i 


>Ct3 0) 

.a ar 
to 2 ~ 

03 o 

£ w 

03 TO 
(/) r~ 

-Q co 

o 

o 


co 

03 

E 

o 


tj 10 
C if) 

c0 _0 

a; 5 

■o .q 

03 


03 

JZ 

tr 

o 

to 

c 

CO 


03 

JZ 

H 


>, 

E 

o 

c 

o 

L. 

to 

CO 


CO 

c: 

o 

o 

E 

CO 


E E'- 

>n 3 CO 
C o 03 

CD 


V 

f 3 CD 
•- O 

.Jc 

O o 


CO 


> 

_ to 

O CO 


co CL 


^ O D 
O CO CD 
CO 


03 


CO 


Id 

c 

a? | 

co 

m 

-P CO 


CD 

CO 

03 

JZ 


Q) CO 

O 


tr 

L. O CU 
03 03 LLI 
03 E h- 

co 2? o 
o2 & 
> to '{2 

co to 


E to -Q 


03 p ' 
ts 03 03 
CO -TT f— 
to O , 

CO I— 

03 E 

03 .55 
x To 
C/D 


if) 


03 

c 


03 CO 
£ CL 


0) _ 

o tr ® 

> CO CD 
g LLI N 

CO TO 10 

b E » 
cO jz 

co" CM EE 
03 3 

o CD o 
S 03-0 

co co co 

— j5“* CD 
o O S 

> > CO 


03 

TO CD X3 
• - m m 
10 r c 
c C/3 CD 
03 C0 
^2 O 
CO 03 k- 03 

e ® -° 

> 4 >r H 

-Q 03 

-2 o 0) ^ 

o CO CD 

0.7 $ 5 

CO 3 

8 * 


o 

CL 

E 

o 

o 


CO 

E 


E 
to O 

C k- 

co _ 

^ 3 
>- o 

CD ^ 
CO 03 


c 

03 

to 


if) 

03 

03 


> -C if) CO 

s tr co p 

•R 5 03 - 

> o 


2 $ 

w !g ^ 

Snsco w .. 

to O ■£ > 5 


03 

03 u 
CO CD 

O CO 


TO 03 

5 -c 
co 

CD -tr 
03 O 
C 

2 ^ 
9 7 

TO — 
CO CD 
u > 

I? 

— co 

|.| 

CO -*-■ 

E C /3 

o 

£ °- 

O 2 


03 


03 

- 4 — * 

o 

Q_ 

E 

o 

o 

n 

% 

CD 
c 
O 
3 TO 


if) *- 
if) - 
Q C /3 

o c 

H 

Is 
% 3 
g s 

a e 

03 u- 
"> 03 

Sol 

^ Q. 

o 

O 


2 C /3 

S| 

sz 

m w 
2 o 
o 

■f—* V- « 

•o jcg 

j? o 

— o 

C /3 CO 

■- o 

o 03 

TO $ 

a>£ 

CLh- 


^ C 

03.2 

5=1 o 
W “5 

C/3 03 
CO -C 
CO ~ 

>>.E 

1 £ 

2 03 

03 c 

O O 

g-8 

E 03 

8 ® 
CO = 
-~tZ 03 


CD 

+— 

CO 

k_ 

o 

o 

o 

CO 


-C 

I 


CO 

to 


CO 

4^ k- 

2 5 

8 5 

y c 

0.2 

co E 


CO 
C CO 
O CO 

"co ? 
.2 >* 
e- 5 
o 2 

^ O) 
"co CO 
O 

®? 

. 03 

tr 

o 9 . 

CL 3 
CL~0 

8 2 


c 

CD 
-* — ' 
to 

CO 

c 

o 

o 

c 

o 

c 

CD 

to 

c 

03 

CL 

CD 

to 

> 

03 

E 

CD 

w. 

X 

03 


CO 

— c 
- o 

Is 

03 q) 
^ . _ 
CO > 

co 

CO c 


o 

03 

a 
co 

CL O 

if) p: 

CD 2 
SZ CD 

a. 

03 o 


03 3>* 03 
TO 2 CO 
o 03 03 

0 e h 

03 03 ^ 

.E 03 

E 03 O 

E JZ - 4 = 
CO CO 


03 . E 


CO 


2 co e 

CL o g 

o — .E 

2 S 03 

o ®.eSo 

“ ^ o S - o 

§7 CO 

s 8 8 

CD — 

|8 

03 0-0 

~ C O 
c 33 LO 
O'(0^ 
O 03 _ 

E c 

CO 03 CO 

O . . 

C r- 


03 f=t 
CL CO 

o 52 

>k E 


73 ~ 
co o 

_£Z 

to 

CO 03 

E £ 

2 E 

03 «2 

O £5 

q.2 
^ CO 

o o 


CD 

O 


if) 

a 

O 

o 

E c 

CO O) 

r- ® 

.2 c 

3 8 

E c 

c .2 

— co 

■O .2 
CD E 
to c - 
3 03 
. x: 
•o 

03 03 

•*—> k— 

if) o 

2 aS 

. _Q 


c 

O 

"o 

to 

CO 


TO 

O 


CD 


03 

CL 

2 

CO 

TO 

C 

CO 


CO ® 
$ 3 
tr 
o 

if) 


® 2 

u) 0 


o .52 
0 > 
sz 0 
o *- 
- v> 

t nj 

® to 

£ 0 
g ® 

> >4 

0 E 

_Q 0 


2 B* 

" 03 

c c 


CD 

k- CO 


a) 

CD 

S.E .E 


if) 

yu -5 


>4 0 

•tr to 

CO CD 

0 2 

> 


0 


r" '/-> 0 


C C 03 
zz — o c 

~ co' CL E 
0)0 ac 
C if) 


3 ,5z 


c 

3 

, >4 

CD E 

x: ® 

o E 

i_ o 

o 


O CL 


c 

o 


P to 


0 c 


CL 

”3 ^ 

IS 03 
CO ♦- 
3 

TO CL 

2 E 
0 o 
o O 
o 

— >, 

CD 3 


0 

if) — 


E 

c 

to' •— 
c 
0 


0 tO 

o jE 

0 

03 3 

E 

in 0 

0 

> « 

C 0 

0 O 

8 2 
0 o 
O 3 
C/D 2 


0 ®= 0 
> E o -o 
0 o c 
to w o 0 


w ^ 

11 

O" cr 

® o 

w ® 

0 

■o 0 

1 * 
Ol 0 
0 0 

0 ~ 
03 


O 

> 

c 

0 

JO 

c 

0 


c 

0 

if) 

•4—t 

c 

0 

E 

*k_ 

0 

CL 

X 


O 0 

if) .E 
+- 0 
« £ 

c _ 
0 ®> 

o Z= 
if) o 
^ 0 
0 5 = 
sz 0 

. (/) 
g 8 
.2 § 
0 g. 
o ® 

W /A 


§1 

x: to 

0 to 

o 0 


v) 
c 

^ . o 
0 "E 

03 0 0 
C CL ^ 
O X 0 
— 0 0 ) 
0 C JO 

sz 0 o 


LU 

S 
>- 
< r > 

<0 

cc 

LU 

H 

CL 

=) 

-D 


0 2 
o 0 
w 52 

0 
jr 


0 
E 

(O 

E • - 

to 

0 E 
C 0 
0 - 

cl- ot 
sz 
03 tr 
.E 0 

c UJ 

Q. 8 

9 E 

to '•*- 

2 ,_ 
to T_ 
0 c 
0 

TO JZ 
c *- 
0 a> 

to o 

0 E 

I’.co 
0 — 
— if) 
0 3 

2 3 

CO k- 

k_ 0 
0 — 

o E 

—3 0 

< 

if) 

>4 

if) 


C 0 >4 to if) 

0 ■£ = C .-tr 

c - 0 (0 _ 
CL ^ E 


CM 

CM 


o 

CC CL 


0 ■- CL _ 

O 0 o 

0 0 **- 
0 »- tr to n 

XT 0 cl 3 

r d) 0 


o o 

'Si 0 

■£ 2 
o _ 

0 0 

— c 

E 0 


CO 

c 

0 


Id 0 
c w 
E 0 

0 P 


0 

a3 o 
g E 
aj 

®- c 
3 0 

O 2 
o 8 

I® 

2 .tr 
w °-3 

03 3 CD 

E~VE 

0 2 
00 to E 
4-00 

CO 03 O 


4— ® "o 

^8 § 
0 E ° 

E ^ 0 

if) 

0-2 
to 0 
0 d .9 

E II 

0 03 .3> 

— sz if) 

— TO 0 


to 

0 TO 

8 « . 
goo 

c if) e 
3 c 0 
> 40 *; 

jz to .E 


ORfQLNAL PAGE »S 
OF POOR QUALITY 




TO CO t 


CO _ 

£■> a' 

to ^ 

E c 

jo to 

__ © 
00 — . 
•* — * 
c ’~ 

TO : 
CO ® : 

tt : 

TJ TO . 

g.® 

TO- TO 

75 32 

“3 Cu 

ct-to 

® E 

CD 



O 

T— 

CD 

5 

0 

k_ 

n 

c 

3 

X3 

0 

§ 

CD 

u 

/tr 

O 

0 

O) 

2= 

TO 

k_ 

/T* 



2 C 

CO o 


O "O 

0 C 

co 
to" 
E 

05 

TO 

=3 

os 

1 g 

O) O 


c 

3 

in 

C/5 >, 
CO C/5 

TO TO 

05 W 
CD CD 

-TO 5 

«_ 3 
CD O 

.tr to 
TO- CO 

-3 — 


CO 


TO 

c E 

CD 
c CO 
3 >, 
CO CO 


'T' CO 

E ro 

® cd 

to 2> 
CO 
co — 
k_ TO 
TO TO 

TO to 

TO o 

CD E 
£ to 

.E .52 

c o 

S-S. 

o 3 
CO *TO 

TO l_- 

> CO 

Jc to 

S| 

O TO 
O f 


05 C 
TO $ 


° rt 
C -TO 

TO E 

o ~ 

0 TO 

1 S 

a. 
co E 

CO O 

co o 
E E 

2 2 

o 

E-g 

TO 2 

® -E 

TO CO 
TO ® 
c > 
O TO 
P A 


o 

CO 
O CD 
TO ^ 
CO 

TO 

O 
3 
c 
o 
E 

k_ 

CD 
A 


. CO 

TO to 

■K TO 

CO CD 
CO _Q 

E p 

TO 5 

E o 

I* 


CO 


CD 


It 

•J= “3 


o 

sz 


: co 


TO > 
tr 2 o 


co 


XT 

o _ 

=3 •- 

E c 

co TO 
CO A 
$ ~ 


CD 


05 

05 05 

o' TO i§. 

" CO § 
C CD .2 

.2 E 

CO ■■*- 


E 

i— 

o 

CO 


CD 

u 

p 


o cd 

~ 05 
3 A 
~ CO 


TO § 


O 
>- _Q 
05 

A 
CO -n o 
TO C W 

0 TO 

1 TO 5 

TO- 3 05 


CD 


CO 


■gfl 

■“ E 

.2 

£ £g 

?! 
c co 


E TO 

O ■- 

£ o 
<v 

Q. TO 
CL , 

O 1 

■o £ 

» .2 

TO = 

C A 

A CD 
05 C 

E° 

£ o 

- A 
CO 

05 O 

TO TO 

^-5 

CO CO 

O CD 

£ £ 

TO O 
3 co 
o c a) 

O 81 


co TO 
=3 Q. 
TO 


O 

TO = 

TO E 
o E 


co 


g 2 

CO A h— 
05 CO O 


TO >> tn 

TO 

05 — 
c 
CD 


TO O 


CO 

CD 


O 3 
=3 TO 

E to 

05 


CO 

c 
To 
CO CD 


CO °- C 


^ C TO E 
° TO CD 2 


o 

. 03 


CO 

CO 


05 _ 

.9 to £ 

$ TO p 
■*— J— 


>N 

- « 3 

E |- 

C TO 

05 05 

E o 

2 $ 


c 

o 


3 to 
o x: 
X5 ♦- 
CO 


o 

CO 


05 

W TO 

TO £ 

A O 

CL-C 
>. TO 
TZ TO 

TO E 

05 ■ = 


2 Q 

CO 05 

II 

II 

TO C 
A 


CO 

05 

05 

k- 

05 

05 

TO 

CO 

t}- 

CO 

C/5 

30 

C 


05 •= 


TO 
■«-« CO 


O CO 
CD 

C TO 

E o 

05 — 

>_ CD 

f- 

U 

TO ® 

CO A 


05 

> 

CO 

CO 

05 

V_ 

Q. 

E 

o 

o 


TO .9 
TO f o‘§ 

O) TO T ~ 
(D O 

c o 

TO c/> 


-TO A 


TO 
A 

C c ■*- 

TO o C 

CO 2 E 
TO -E o 

&-8I 


C/3 


05 dJ 

E 

CO CL 
O C) 
3 

TO c 
c — 
TO co 
TO 

-o2 

O TO 
O CL 

52 E 
_ |2 
TO 

Q. CD 

a to 


TO TO 
C A 
TO c 


0.2 
£ u. 

c CO 
— CD 
^ CD 

® 05 
£ TO 

TO 

A ° 
TO § 
LL °. 

8 1/5 
2 3 

05 O 
TO A 
TO TO 


5 Q- 

£^ 

i_ c: 

p o 
O co 
O TO 

° 3 
TO TO 
E TO 

A CL 

o E 
o p 
LO I— 
+-» 

5 i 

- CO 
TO 

O CD 

■g£ 
g ° 

TO £ 
A tz 

to g 
0 ) co 

E TO 

TO -£= 


CO 


E 
o 
<1) 

w 

o ^ 

o c 

TO 
TO JO 

£ TO 

- - 3 

O 
O 


TO 

03 TO 
x; jc 


o 

CL 


TO o 

U. -5= 

TO 
CO ^ 
TO £ 
TO *- 

"O ® 

O C 
O TO 

O £ 
TO 

LO IX. 


co 

TO 

k. 

3 

•*—> 

O 

3 

03 

W 

"L_ 

TO 

CL 

O 

~3 

C 

o 

CO 

o 

CL 

E 

o 

o 


TO 


•2 cd" = 

g- o I 

TO O E 
TO CO 

Q o*' 1 
zc co 

• C3 7= 

2 °h 

111 

CL CO E 

"g TO JO 
TO d3 TO 
to -C5 E 52 

E p C/5 

■2 £ CL co 
2 ^ TO _ 
TO X X 

CL 03 P 

E^o 

TO 2 — 

C 


• CO CO 

O — c 
o c o 
O TO A 

uo" o 
w 2 5 


TO 


>'- c CD 


A o 

E 

P TO CO 
TO 


i ^ 

O 


E 

k_ 

o 

E 

3 

_>* 

C 

TO 


CZ CD 

- CO P 
8 - TO 

o 2 a 
OS TO t 
- o £ o 

2 - Z 

;-g| 

■" Q) X5 

£ as 

- 05 

«■! 


2 CL 

® aE 

TO 3 O 

TO ~3 O 


TO 

. > 
c TO 
TO -TO 

_ ^5 

! — ."O £ 

sz A TO 

£ 0 TO 

ffl -2 co 
IXI CD TO 
O TO Q. +- — 

- E E 

o2g 

TO O" _>- 

N = P 
W B ® 

TO k. O 
£ TO £ 

3 J5 CO 

2-^3 

TO ■= 


g O 

n ® 

2 3= 

E TO 

O O 

® TO 

>,« 
TO "P TO 
TO CD E 
pep 

Q- to Q- 

TO W d5 
A CD XZ 

■— A A 
— *- O 
° 

TO E 

o TO TO 

E to x: 

o 3 t= 

co 2® 

® O P 
O 




. "O 

2 £ 3 

8M 


TOP® 

TO £ o 

. — O 

7d -2 a 

♦-» -C — 

g H TO 
£ . TO 

" S E 
■1 .2 TO 

= S f 
nil 

£ 05 c 
TO 3 

o E ° 


co 

CM 


2 TO 

£ TO 
CO > 
CD O 

TO 03 

2 p 

£ TO 
<~1 ® 
CD p 

o £_ 

5^ h_ 

3 3 
TO £ 

1? 

Q. as 


TO 

05 

CD 

>. 

o 

> 


TO 

TO 05 

p (V. 

CL 05 

5 E 

O TO 


a. 

3 

“3 


TO 

_ E 

CD ® 

® — ZA 
Q. 03 

CO TO CT5 

TO XI _ 


3 To ■ 

05 TO 


TO 

CO 

k. 

TO 

x: 

o 

TO 


E 

o 


TO t - 


CO 
5^ 
CO 

05 
C 

c *- 


c 

x: 


TO 

TO 

3 

05 

TO 


O.E 

3 

k— 

o 


% « 
TO 

E TO 

0) 

a> > 

05 o 

TO O 

> 05 

TO 

o 

0) cn 
£ TO 


c. 

$ 

o 

c 

JaC 

P 

TO 


TO O 
TO 3 
a. co 

CD TO 
A A 
CO *- 

i.E 
o P 


p C 

w “ 
^ TO 
3 A 
O 

M — 

c O 


p p 


TO 

C 

05 

TO 


TO 


CD 5 
CD 
*—» 

TO 05 
05 £ 
3 


>i TO 
-♦— * ' 

J= TO 

s S | 

05 

C 

c 


3 TO 
X3 TO 

to" ° 

TO ® 
CL S 
CD TO 

-C 05 

W ® 
£ O 

3 CL 

F p 


05 

C 


TO 


A, TO 


. TO 
C 
TO 
CL 

♦-» 

TO 

TO 

05 

C 

o 

k- 

TO 

TO 

A 

•*-* 

TO 

TO 


O 

CL 


TO "O 

TO $ 

TO ro 

Q. ° 
TO W 
O TO 

*- x: 

TO £ 

o c 

05 — 

TO >. 

E -5 

05 O 

c 


TO 

TO 
TO ® 
TO C 
05 .E 

k— ' 

-2 ^ 

TO ,r_ 
A CZ 
~ CD 
TO A 

TO TO 

k- k_ 

TO O 
A E 
CL 

52 co 
O C 

® X- 

= 3 


3 

o 

p 


05 ® 

”■ c 

05 

TO 

52 ^ 

sS 

TO I- 


W 05 TO 

TO £ ® 
TO CL >. 
CL TO § 
CL TO 5 

TO $ 

P TO 
TO ^15 

- 2 TO 
TO 3 E 

O c 
■*“’ T3 
8? § 

IIS 

CD C = 

o 3 TO 
k- *- *2 
TO TO 
O 3 TO 


TO — 


P 

TO 


a. 

3 

“3 


3 = 
TO V 
TO CD 

E 

® TO 
A TO 
f- CL 


05 

TO 

E 

TO 

L. 

0 


.9 £ 

!■■§ 

E £ 

c 

TO — 
A 05 
C 

•*- CD 

o £ 

t; £ 
TO P 

o_.tr 


TO ^ 
TO 

E 


E 

- £ 
CL to 
3 > 
”3 TO 


2 o 

•2 d5 


TO 


TO 

X C 

to .9 

■u £ 
£ 2 
a_ w 

3 k- 
-3 TO 

£ o- 
'to § 

TO $ 

p £ 
CD A 
A 
A O 
TO 5 

TO £ 


TO 
C 

■E ® 

TO Q_ 
A 05 

o 

TO ® 


c: 

05 

TO 

E 


c 

5 
o — 

■° 8 
P -O 
C 05 

* 2 
3" £ 


fS 

CC 

o 

a. 


IXI 

QC 

< 


5 

® o 


w 

LU 

> 

z 


to E — 


CC 

LU 

K 

GL 

D 

>- 

X 

=s 


05 P 

•i 5 

og 
E _ 
£ o 

'5 TO 

TO ® 
. TO 

c <- 

® TO 
= TO 
-C > 


C TO 
TO C 
P TO 
TO £ 
Q_ TO 

00 E 

00 o 


TO 


P 

C TO 
TO •“ 

p £ 

It 

*- “5 

C „ 

TO o 

_Q © 

k_ k_ 

3 TO 
A 

® TO 

| TO 
TO §> 
C £ 


3 

O 

X3 

CD 

C 

o 


p 

c 

TO 


O c 
Q_ to 

3 


TO 

A 


*- ® 
TO £ 


P TO 

o 

p 


'to £ 

o E 

CL 05 

Er 
o .-= 
« ? 

-2 E 

TO 3 

• 'JSZ. 

Q_ TO 
3 A 

^ C 

. TO 

E 2 

J 8. 

TO ® 

C C 
TO TO 
05 05 

2 2 

P P 

^ >s 


P 
x: 

£ 5 

£ E 

E E 
8^ « 

2 p 

o P 

c 

♦; TO 
05 TO 

3 S, 

o 05 

x: h- 

♦- o 

.52 p 

_ 3 

o 

£ p 

TO 

5 


TO 

A 


P . 

£ £ 
to 3 

TO -Q 
c • 


0 

1 8 


S « 

it 

c ♦- 
CD ° 

P TO 
O TO 
CL TO 

c o 

- 2 
TO Q_ 

2 ® 

0 x: 

A +- 
k- P 
TO C 

|e 

^ TO 
TO to 

8 S' 

cd 

-Q i? 

TO 05 

-M 

.52 >, 

1 « 

.TO (j) 

W ® 

TO E 

TO 

i “ 

°-|c 

w to .2 

c 


5 g 
TO ° i 
q.2 2 


® TO 

O TO 
c 
TO 


c 

o 


OS w 
TO ® 

E 05 

2 p 
® TO 
£ TO 
TO 
C 


TO 05 
TO C 
TO C 
3 C 
TO 05 

05 

C ® 
TO A 
CQ 


O 

c 

w £ 
fr x= 

.25 TO 
TO TO 

.E A 

TO E 

2 8 

8 2 
k_ 

CL.tD 

O TO 
CO P 

TO £ 

co 

Q) •*— « 
* * 

CL TO 

^ - 
~ TO 
> 
"c 
3 


05 O 
CQ _TO 
s TO 
TO p 

f! 

|| 

TO A 

2i 
o o 


TO 

to 


c 
TO 
TO 
A B 
® TO 

> P 
TO TO 


x: 

o 

-t— 1 

A 

05 


Q. 

TO 
A 

X TO 


3 g 2 

O E TO 

-C k_ > 
TO C 
©.♦S3 

3" ® 

■g £ 


TO 


TO 
£ o 


O TO TO 

~ A A 


TO c to 

E O x; 

co w 

3 © 

o -*= > 
o I- To 

TO == 
..TO TO 

.52 o A 

3 CA 

£ c to 

■— fl) V- * 
CL £ c 
3 c CD 
”3 05 O 
. CO 

§ s ? 

s= -O E 

tr 

E TO co 
9 _C TO 

° goto 

E ^ TO 
<n a 
® ® 

= 3 52 

^ OS TO 
£ 2 $ 
to © O 

A E ~ 
05 (j) TO 
3 ■£ A 
TO 

TO « 

m ® 

£ o 

TO 2 

05 a. 


o 

x; 

h- 



w o 
"§'5. 
o 8 

o © 
cd 2 
■Q o 

O 0 ) 
■*-* CL 
"O co 

^ 3 

J 8 

ss 

CD 3 

2 c 
00 CD 
CD LU 
0 ) 

£ § 
rig 


CD 

3 

CD 

3 

O 

3 


C CD 
CD 3 
3 ~ 
3 

3 © 

3 ® 

Q. 
C 3 

0 ~3 

© © 

1 1 
© 

CO .Q 
CO 

0 ) _>> 
co 
® 3 
3 o 

>>> 
© 2 
E CL 

© 3 

©| 
£ C 


rr .-tr >> 

2 H_ © 

o — c 
5 c b 
© © 
c £ © 
© i_ 3 

o © — 
© *; 

Si. cl © 

3 © 

© ~: © 
-*— • L_ 

© o 

$ 


© 


© 

© 

5 

© 

© 

© 

w 

© © 


o E 

CL o 

o 


© x 13 


© 


© © 

© Q 


3 
© X) 
© c 
£ © 
CL k_ 
© ® 
© 

< 5 


« 8 

© 

© •: 


© 

E ® 

E 3 


© 

> 

© 

k— 

© 

3 

CD 

© 

3 

© 

© 

o 


© 
© 
5 
o *- 


W u, _ 

n \ J- 


© >s © 

© c b 

■> fc X 


® -> 
D) 

3 . 

© "O 
© ® 
© o 

1 s. 

o © © 


© <D 

© 


£ E 


55 ra 
5 </) o 

O 0 ) </> 

5 © CD 

cr — X> 

-j 3 ^ 

w .E 


© 


© 

© 

c 

xr 

© 

_>» 

c 

o 

© 

-O 


© © 
3 3 

B S 

£ © 

■5>o 
— © +- 
^ r- o 
o © ® 

3 o 


© 

© 

3 

O) 


© 


Q. 

© 

O 

X 

© 

©~ 

L. 

3 

© 

3 

k_ 

© 

3 

3 

O 

o 

© 

“k_ 

© 

Q_ 

3 

~3 


© 

> 

© 

$ 

O 

X 


"O 
© 

.E 3. 

2 £ 
© ro 

c ® 

3 73 
- 3 3 

© O 

.E o 

© I 

E _L 
© © 
»- p 

©~ o 

3 o 
© © 

&■£ 
o — 


£ w © 

© £ ■§ 
© © 3 
c5 u 

® 3 
3 ® C 

•3 © 03 
© E 0 ) 

o = ® 

"O CO 

ll° 

8 ^ 

« o 

© <D 


= cn-s c 


© 


© 

$ 


£<§.© 


© 

a> 

j= 

$ 

© 


© 


O « 

E © 
E ■§ 
© g 




3 o 


© 


a 


© 

II 

*3 © 

o I 

i=i 

o _ 

V- © 

SJ a 


Q ilk V- 


© ® 
> $ 
© O 


© -a 

i_ © 

CL m 

E Q. 

3 © 


© 

© 

X) 

o 

a 

© 


3 

k— 

O 

CD 

C 

3 

> 

2 

CL 


© 


3 © 


3 © 

© -i_ 

h- ® 

II 

3 2 E 

coo 
i 3 
c 


© CD 3 

8 </> 
©3 


D) 


W 


© 


U ' w 

.E ~ © 


3 o 
o o 

®- <D 

O > 
3 
1 _ c 
o •> 


® 5 .E 


> 

o 

E 


- 3 


© 

c h- 
© o 
a. c 

© a> 

.© ■© © 
o > 

« § 
3 © ° 

“5 a >. 

o> © 

.ErD 

> H- ® 
— 

© 
© 


o 

3 

E 


© 


© 

■5.© 


cr © 

© CL 

X 

E ® 

©2^ 
c ro 
2 * 
'cd 3 ^ 
© 2 c 

k_ © CL 

lQJ O 

© 3 

o § © 

Q- ° CD 

^ C- 2 


2 o 

3 

© © 

§.“■2. 

© © •= 
x: © $ 
♦- © 
c © 
.52 >v-c 

r! = 
I ® s 

Q) "^ © 

> © © 

'“•i 

E c 2 

CD ' © 

" © CL 

© © E 

_ o> © 

5 c — 
< © $ 


2^ © 
° E ro 
© 3 © 

x; © •£ 

*“ © © 
T3 fc 
C 3 
3 O 


© © ^ 
o > c 

o c © 

O X3 3= 
©^ 


© 


© 

w 

c 

© 

k _ 

3 

o 


2 

3 

© 

k _ 

© 

CL 

E 

© 


. a 3 
x: -o 

Q. © c 

E m 

© 

ID © o) 
CD 73 ^ 
CM . 

x: 8 ^ 

O o C 

© cr © 

© CD CD 

‘-CO 

c3B 

ro ~ >s 

our 


X3 c 

c o 

§ 8 

3o 

o 

© CD 

© © 
© N 

-© w 


© © 
c o 

° 5 


© 


© 


© 

o .52 
*“ o 
© '© 
© o 

© O 
xr 

h- © 


o 3 


3 CD 
t . +-» 

•C 'cl 

f= 

3 o 

.© CD 

© E 

2 8 

E © 
o o 

3 
® "D 
O O 


P 

CL O 
© ^ 

.©? 
© « 
CL ^ 

3 ° 

O 


© H- 

© O 
3 © 

© o 

© .2 

B © 

2 » 
.2 CD 
CL XT 
© C 

>« 

c E 

is 

|i 

TJ O 
3 c 


.E © 

»S 

£ 3 
© o 
3 © 
ro 

Q. © 


Q) 

8 © 
5-§. 

4- © 

° © 
c __ 
.2 o 

o © 
© o 
.2 © 
■a tz 

s 3 

© 

x: c 
*- o 
© <- 
© © 
c -cr 


2 © 

5 5 

■5> o 


E © 

3 © 
© © 
■o E 

CO > 

"> © 
> o 

© © 
— ro 

© -® 
2 3 
o 

if) 

5 E 


ro © 
© 

© o 

ro o 

© 2 

© 2 

° ® 
cl CL 

© « 
x: c 
— © 

E 5 

° © 
c 

»- © 

tr © 

© ^ 

© x) 
© c 


© > 

© ® 

2 E 
© © 
Q-jE 

Oh 

c 

« © 
8-52 2 

® 8 ^ 

If S 

ill 

S«c 

W © 3 
O © 


° c 
o 
> 


o ro 3 


3 

O 

c 

© 

> 

o 

E 

c 

© 

3 


© 
3 

©.8 
O O 

-D ® 
2 © 
a -s. 

« rj 

© -B 


O © CD ~ 
C rrt 


© ^ 
2 o 
© .2 
CL © 
> 

© _ 

. © 
^ C 

© o 


o 
© O 


3 3 3 3 © 


O © 


ig 

CL 2 


© © 

52 > 

S,— 

CD c 

© 2 o 

< © 

£ c 

« 73 g 

® 3 g 
o| O 
CL 5 © 


Tf 

CM 


© © 

© 3 

k— 

© X) 

W C 
© © 

Ol q 

85? 'I 


© 


® w 

® I © 

g 5 © LL 

3 © w 
-i- © 

-C t! 

i°§ 
E © °- 
© 3 03 

3 T_ 

w o 
— © -" 
o cu 
— .2 © 


3 .CJ 


o 

o 

o 

© 

© 


E c 

— o 

k _ x 

CD — 

3 E _ 

° © © 

© © ^ 
£ © 

< — © 
^ © CL 

3 E 


© 

3 

O 

c 

© 

© 

c 

o 


CD 

© 

cr 

© 

CD 

2 

XJ 

3 

O 

© 

© 

E 

© 

k _ 

c 

© 

a 

© 


cn 

c. 


8 

© © 
a.= 
E CO 
8 > 
© 2 
2 © 
3 3 

© ^ 
© — 

© _- 

Q. ® 

© © 
CD - 
3 © 
X 3 


3 52 

o -c 

3 I— 
© 

o © 

o 

^ © 
© © 


© 


© 


© 


TJ O c 

S-* ni — 


© CD 

© a. 

© CO 

o 
E 
© 


> CD © CO 
CL CD ^ — 


3 =; 


3 

O 

k _ 

L _ 

3 

CD 


c: © 
© . 
CD — 

2 c 

3 =3 

7" © 
.55 g 5 

a 3 
© >« 
o 

w 

3 
O 
© 
w 

3 S, 

•= CD 


3 

3 


=> © 

© 2 
3 E 
C o 

© O 
X © 

CD 3 

©^ 

© 

® 3 
3 
C © 
© 2 . 
CD CD 
O ^ 

k » . _ 

3 

>> C 
3 © 

.■of 

3 

3 . 


© 

1 — 

® "d 


cr 


© 


© 2 


© 


a. 

3 3 
W “3 


O 

o 

o 


0 - to 


© "O 
E 8 
ro « 

CD 3 
3 © 

© © 

! « 

3 CL 

— "5 

S’S- 

© ■=. 

!? 

3 cD 

oS 

S’ 8 

i— 

© 

C 3 

.2 *" 

Str © © 
© cr cr 

g 2 'o> 

2 -5 © 

2 5 3 


© 

o 

E 

o 

o 

CD 


W 

3 
C 
© 
3 

_ C 

o .© 


o 2 o © y o < 


a. 

3 

© 

3 

C 

© 

X 

© 

© 

k _ 

© 

3 

CL 

© 

o 

E 

© 

w 


3 

3 

© 

3 

■*—* 

3 

c 

3 

O 

2 

© 

© 

© 


© 

L _ 

© 

© 

3 

C 

ro 

3 

© 

© 

© 

3 


© 

3 

O 

© 


3 © 

£ © 
© 

3 C 


i: 5 


3 © »-" 
C 2 © 
© « 

_ ® 3 
k_ j_ 3 (o 3 


w 

3 

C 


CD <- 
W ® 

© E 

3 ® 


3 

3 

E 


u — 3 


O ® 
3 


o 

to 

3 

O 


c 

5 

o 

cr 

w 


3 

c 

© 

3 

© 


© 2 2 — 1/5 

^ .Tx ZZ -4— • 


© ® 

a 

V - k _ 

o o 
® © 
[T 

© 
x $ 
3 3 

=> ro 
« 


o 

CD ° 

® C 

CD — — 
>-*■«-* -C Q> 


® 3 C 

W H O 

"c © 3 

•> © tr 

> 3 © 
j - © lu 
— 3 c 

w E o 

© ® a, 

O’ © 2 
£ o © 
© C 3 


3 

3 

~3 

©‘ 

k _ 

© 

3 

E 

o 


c 

o 

> 

3 

3 

©" 

© 


3 

3 

—3 

3 

O 

3 

5 


© ■ 
>« 


© 

© 

© 


_ © ~ B 


3 

CD 


© 

3 

3 

O 

O 


© f 5 

8 5 
o 

O 3 
3 »- 
3 ® 
W c 

o ro 

3 o 

3 o 


Q_ © 

© o 
© ~ 
c *- 

_ X 

c © 
o c 
3~ 
© 
c 
o 


< 1 

ai 

© 3 
3 3 
3 C 
© C 

E O 

© CM 
3 CM 


c ,o> 


"is 

til 

© — E 


~oB 

« CO © 
3 © *2 
C CD ® 

© 2 2 

3 © o 

© ® -e 

© O) o 
® © 5 
■3 -. © 
2 ® 
o © 2 
© o 

© 2 “ 
,® 0 0) 

© o E 

3 — © 

co© 

O © 05 

o .2 2 
3 3 3 


O) 

-E jo 

© © 
© > 
oO 
. © 

© | 

o 8 

ll 

a- © 

b 8 

fa 

E CD 
© ® 

® © 

W Q- 
© © 

i= "O 

3 CD 
£ W 
W X3 
C C 

0 > 

1 g* 

gl 

5 ® 

s 2 * 
® 3 
w 2 
© ® 

5 o 


o © « 

3 -£ o 
© © O) 

> -o © 

J © - 

3 h- 


© 

k _ 

© 


to 3 

© 


© 
3 
CD o 
C O 


c 

o 

N 

© 

© 


0 ) © 
o F 
© E 
© © 
© 5 


© © 
© 

© o 
© 3 

© 

rax 

CD 

3 

_ © o 

© 3 3 
3 g - 

© 
« kT 

© © 
® . 
W 


c 

5 

o 

c 

-X 


w © 


3 

3 

P 

O 


© J2 


8 ®5 

3 g 3 

D) o © 

'5 - 3 3 

3 3 CD c 

® 3 .0 

3 CD co « 
1—33® 
C 3 

© © m- 

3 3 0 


© c 

3 CD 

o m 
0 o 

© — 
3 © 
3 


ro ro ■ 


k_- ® 
© — ^ 
>> © 

-2 « 

— © 

© 3 


© 

3 

3 

2 

© 


2 t: 3 cm 


° to 

© 3 


3 

5 


© 

x 

'© 

irr © 


o 

© 
>— * 
w 

’© 

c 

o 

o 


3 

w 

© 

© 

k — 

Q. 

© 


© 

-2 is 

— © 

3 - 
3 © 
o ro 
0 © 

Q- - 
o o 

® 2 

3 c 

l— o 
E 
E 
© 


3 w 
© ® 
® © 

® Q- 
CQ to 
o 

_ E 

k _ - 4 -* 

© © 

-°3 

to 3 
-J- CO 
_ LU 

© _ 

> O 

® 5 


5 3 
SS 

2 3 

5 ® 

ro i_ 

LL. CL 

« .52 

© 


P 


© 


cr 3 

CD *£ 
O 3 
3 C0 

O 2 
CO 3 


© 

3 

C 


£ E 


© *-> 
© 3 

w o 

^ 3 

© ® 

© 

a) 


E 
3 
c 
o 
E 

® E 

c © 

O o 
© 3 

2 g 

ro o 

© c 

8 - ^ 

E o 

2 3 



® to c 
SZ c o 
H 0 ~ 
E 2 

• o 3 
^ c a 
2 (2) ~ 
O -0 ° 
- -C CL - 
Q _CD 

o ? > 
•-£0-0 
, Q- a) 

- - 2 
°°I 
* 


i r— vu ^ 
-t- KJ 

o 0) o 

i <XJ o “O 

: E > ca 

CD > -— 
— 0 => 
3 _ o 

cr E -O 

— — < 
o © 
c a) 

CD © 
(fl U o 
Q) CC •= 

o — E 

D ffl (0 

® £ >. 
.E CD x> 
~ n v_ 

2 

o p E 
® b w 

' w W r 
, n DC 2 
.-=0 5 


c 0 

5 8 

2 o 

3 — 

0 

</> E 

1 8 


w > > 

X -Q > 

® c 2 

CO.? * 

QC c — 

yjX. g 

a, S ° 


fsl 

il- 

c Q. > 

CD CD > 

2 Eo 

c >- _ 
0.2 ° 
C a c 
(0 D o 
cl - 3 -a 


-c >s 

■o o & § 

03 Jc 0 £ 
rif: — J[ O 

i- CO 03 © 

CD "O Q_ 

® 3 £ >> 

D ■*“* 


-C <D 

.2 a. 
sz Q. 
$ = 


CD CD 

E -o 

>— -S' 

03 CD 

>* E 
_0 . 

w" 
T3 <D 
=3 F 
° 3 
° Q. 


CD CD C 

£ - ^ 

CD ® 2 
> c -Q 

CD J2 J- 

1 0 
-Q CD TO 
w -£= TO 
42 *•- <d 
.2 c •“ 
c O CD 

O CD _ 

W -g o 


© ■ © 

s§- 

3 — rt= 

TO CD “ 
O CD 

■E u O 

*f 2 - 

S 0.5 
— CD ii 
CO »— *- 1 - 
0 ~ — 
° TO to 
Q. C ® 
CD CD — 

a) o 

>- CD *3 


TO — 
CD 

CD S*' 

cd n 
c 

CD CD 

E § 

CD •— 

«- CD 

o o 

CD •— 

o' a. 

££ 

O 

0 TO 
■= 0 
CD CO 

o 

^ At 


, , xl CD 
^ 0 TO 

s 0.0 

I • O 0 

,= -O 

! ca 03 

i°.ES 

1 - CD )Z 

! (D m (0 

i 0 ■♦— * 0 

0 - © 
L T3 03 0 
l ca c tr 

frt T5 
® = CD 

i Q- 3 0 

^ E 
^ - < 
o g 3 
— E 0 
5c< 

g-S 

0 0 < 

_J T3 Z 


2 o‘ 

Q. T3 
c 

0 3 

0 g> 

WUJ 

E £ 
0 0 
Q. 

® E 


3 

T3 CL 


® C ® 

o ^ 


5 5 

£ O : 
0 

0 c 

■— 3 
O , 
© - ! 

0 £ 1 
c .y j 

® E I 
8 ! 

?.§ , 
0 w 

^ CD 

0 E *■ 

2 0 , 

°- 0.1 
0 < 

n cd ‘ i 
o c < 


0 


u. 

1 C ^ 

1 o 2 
, ■■£= 0 

1 “I 


>£ O 
0 « 
F S 0 
0 T> c 
0 ~ 

D >- O 


®- -n 

O F T> 

lit- 

3 iu-- 
(/) O ®- 
0 0 0 

- SZ 3 

*• a'a 

C CD 3 

° 0 “> . 
cd x: 

- <D ^ . 

0 co 2 

' 03 ^ 0 ■ 

0 3 o- cr 

.EE© 

I, 0 ID 
03 o i: 

-q c 

S 2 w 0 

3 CM LU 

0 1 +- 
■= J. 0 ' 

O © ^_ 

cl'; 

0 £ 

O O 
C (/) JI • 

o o a; 

,sS E 

0 #- O 

« .®o 
0 x: r- 


CT 2 
— 0 

T3 - 3 
c CT 

0 ® 

CD ® 
0 £ 

CD 0 

XT © 
— 03 


T3 $ CD 

0 o 
□C = ^ 

0 5 c/3 

© « g 


0 

0 "O 

© 0 
0 

2 Q- 

55 od 

£t> 

0 0 


t— ?? 

. gi: 
g © 5 - 

E 0 
3 E 3 o 
a. 0 . 

S^f 


>00 

?1 ° 
0 > « 
ID (/) ^ 

0 2 g 

S >1 - 

0 0 

CD O C 
O0 

> c 

IS « 


Q. ® 
CO g 3 

T3 CC 
0 

CC TS 


OT m • - 
0 .2 ^ 
-c 3 -0 
y 2 O) 

X 0 o 
2 3 0 
E cr ^ 
9 0 ~ 


0 CD £ 

- CD g 

®" ® 2 
O • 

c a. 0 
© 3 ® 
© C 

0 c .0 


^ 

I? 8. 

0—0 

® — 2 
0 _ 2 


! 0 ~ j= £ 

) 0 o 2 

-Of « 

I u $ LU 

i 2 - 0 

; ^ o 0 
1 E a. e 
t ^ co 2 


— c 

2 ° 

CL 75 

T> .JL 

cc 0 


^ 03 
0 F 

jo E 


S .2 

< c 
0 
03 


. 0 0 
-0 SZ 

0 

.E T 3 E 

0 2 

0 0 CD 
* , O 

o E s 

u 0T3 

1- X 0 

0 — -s 
— 0-0 

3 O 0 

O W fc 

2 - ®o 

J0 !- 
© — 0 

|.E Q. 
2 o. 
0 0 0 
0 0 — 
— > o 
o 5 O- 
E o W 
_o _0 -Q 
o O 0 
^ nr 

0 0 - 
2 0 © 

©^ 5 
g 0 © 

g E 2 

.2 x: o 

E r- 0 

£ E .2 
0 E 
® £ 0 

'fig. 

1 $ 0 TJ 


The Federal Republic of Germany has furnished the orbiter's 
retropropulsion module and is participating in the scientific 
investigations. The radioisotope thermoelectric generators were 
designed and built for the U.S. Department of Energy by the 
General Electric Company. 



o 

-O 

2 

o 

o 

O 

o 

>. 

'0 

L. 

0) 

> 

c 

3 

3 

o 

X 


o 


co 

o 
0 
o 

3 © 

Cl) CO 

o </) " 

2 <D 

la 

CO O 

© ® 

0 CL 

> 55 

1 E 

3 (5 


c 

1 - o 

° 0 
CD 73 

| 2 

! “8 

— o 

X 0 

CO “a; 
X £ 
X ^ 
o CO 

CD E 
c ® 

a) 

0 . 
c 0 
co 0 
X o 

-I 

LT CL 

2 o 

<d c 

E ® 

.9 x 
X co 
co o 
DC E 

o <5 
0 0 
E 3 
■*- 3 

CO 3 
O CO 

ts 

O CO 
SZ CL 
CL CO 


z 

o 

H 

o 

LU 

CO 


CO 

CD 

z 

z 

z 

a. 

co 


<o 

o 


2 « 
CO 73 

£ 3 
o — 

•X .9 

CO m 

O ® 

*tr 05 
O CO 


X 
X < 
UJ X 

>4 E 

■ 4 — ■ 

2 0 

H O 

9 0 

2g 

Og 

> c 

c 0 
3 

0 
c* 3 


o a 

JO J3 
CD — 
> X 

^ c 
co 

2 £ 
LT g> 
3 © 

CD 

E W 

3 CO* 

CD <D 

c © 

05 
® C 
2 < 


(O 

o 

£2 

£= ® 
CL _£= 

-n CL 


3 O 

X 0) 

Q- c 
< 05 

?E 

Q. £ 

O CO 

SI 

C >, 

-C > 

O CO 
“3 CD 

co- 6 : 

E w 
J o 

£ S w 
>0.0 

ci in 
. - c 
(O o 

CD iz - 
u O CD 
— 0 — 

CD 


CO 


CD 


CO 

CL 

CO 


w u ^ 


x 

CO 

CL 

o 


CD 

c 

co 


o *- 

P O ~ 

9 -O X 
c CO c 
LU _J CO 


>4 

05 

L_ 

CD 

c 

CD 

c 

o 

'co 

o 

CL 

E 

o 

o 

C0~ 

$ w 


— .9 
o o 
^ © 

2 X 
o co 
> o 

3 c 

- 05 

co 

c p 

2d 

LL O 

-i 8 

co 3 
E 3 

CO ^ 
JO co 
CL X 


O 

a> 

c 

05 

CO 

E 

o 

X— 

■ 4 —* 

o 

0 

0 

0 

5 

o 


o 

>s CO 
.■tr c 

c 2.9 


0 o 
.> 0 

=| 

0 3 
c o 

3 1 

o g. 

d © 

© 2 
> $ 

"O 

c 
0 

CO 
0 
> 


s 
0 
E 

CO 

3 0 
CL $ 


o 

0 

05 

L_ 

0 

x: 

o 


o 

o 

0 

> 

w 

in 

0 

E 

3 

3 

05 

_C 

O 

c 

0 

CL 

x £ 
0 3 
2 .9 
- tr 
c co 

2 Q- 

° § 
uJ o 

« 1 
Q 0 


05 

c 

E 3 

0 O 

£ B 

a! 2 


c 

o 

0 

x_ 

0 

o 

c 

< 


o 

0 

CL 

0 

E 

o 


— ; <n 
~ [ 0 

W X 
9 O 
'c -Q 

0 -r 
x: O 
3 

2 c 

2 .9 

3 o 

05 ^ 

0 x 
0 C 
o 03 

. 05 

‘ 0 
0 05 


O 
c 

3 E 
o . „ 
CO XT 

.2 -§ 
■o CO 
3 CD 

x _j 


.^.9 
2 0 

Sf 05 
> 0 
<“ CL 
O 


3 

"O 

x_ 

O 


CL 

O 


c ‘O 
0 2 
a5 e 
3 S 

5 £ 

I- 

hi 

C/) 

0 O 
05 0 
0 _C 
CL CL 
O 05 

■V ! 

CD ® 
O 

.IS 

O ■“ 
CO 


c 

o 


o 
X) 

3 co 

X 05 


0 

3 

0 

05 


O 


UJ 

o 

O) 

UJ 

m v) 
OZ 
cc o 

a. pi 
Q 


< 

DC 

UJ 


(/) 

UJ 

> 


OQ = 
CC 

o 

o 

UJ 


< 

o 


0 

CL ■ • 

■" S 


2* 
c 
X 


0 
05 
Q) L— * 
j= 

•i= CD 
?.! 


0 


< 

S SB 


X3 

o ■*- 

•S-5 

"O o) 
9 0 
0 > 

c. _ 
0 0 

E S’ 

0 o 
•5= o 

05 H= 
C *5 

1 3 

0 o 

E ® 

■»— 3 

0 £ 

CL CO 
X «_ 

0 o 
■«*“» 

>> 0 
-Q 05 

11 
05 > 
— i C 


LLl 

m 

o 

x 

X 


2 05 

0 CD 
® $ 


05 

0 


X 3 

05 R 
® 0 
E o 

< E 

05 _ 

< ^ 
C/3 05 
< c: 
Z CD 

_ O 

52 0 ' 


0 

X) 


o 
m 

^ w 
< 0 

0 3. 

O 0" 

^ 3 

CO 05 

•c E 
^0 a> 

3. LT co 

o 3 — 

E C <5= 
0 3 

< O X 


3 

0 

XJ 

X3 

O 

CD 

in 

< 

co 

< 

Z c 
69 

| o 
E x 

3 E 

Z O 
o 

X 0 
lt .9 
0 e 

o) o 

i* 

•E LT 
O 0 

0 E 
CO Q 

3 35 


2 3 
■2 o 

3 0 
0 X 

Z <0 


CD 

X 

X 


05 

i — 

0 

> 

'c 

3 

c 

CI 

o 

CO 

c 

X 

0 

N 

c 

o 

> 

3 o 

0 0 
O v - 

c c 
0 0 
X3 05 

§ 2 

si 

II 

0 Q 

X x 


0 

4—* 

c 

0 

O 

X 

2 

0 

0 

w 

0 

X 

0) 

0 

E 

< 

in 

< 

CO 

< 

Z „ 

*-T 0 
3 O 
0 = 

0 3 

x °- 

. X3 

CD '5 

L-.2" 

0 5 
©1 
E o 
3 w . 

0 CO 
X X 
X 3 
0 O 

Z o 


c 

05 

c 

o 

o 

« 


o 

>. 

05 

k. 

0 

> 

'c 

3 co 
0 

11 

> X 

2 >« 
E g> 

2 0 

W § 

t! 0 

u — 
0) O 

0) 

E ® 

•2 i 

12 ® 

x 

X c 

o o 

Cl 3 

<-• *9 

Q) 0 

z 2 


w 

0 

•c 

o 

+—• 

2 

o 

X 

0 


3 w 
CD _0 

O 

ts -F 

2 0 
0 X 

N o 
0 '0 

-* E 5 
_i 0 
. . c 
0 0 


05 

c 


0 
o 

1 3 

0 
o 0 

0 

S’ 

© .E 

m J 

05 05 
c = 

3 o 

X 0 
35 gj 
—I X 


5 

X 

o 

x 

X H 
LU < 

fii 

X z 

</) 

UJ 

a 


0 

0 

0 

.9 B 

X CO 

O c 
0 

■9 1 

0 O 


c 0 

0 3 

iC 0 
0 0 
co _J 

2 1 

2*£ 

<D 

C W . 
cr a) 
Cfl-cS 
O 3 * 
05 CO X 
C ? k_ 

'05 0 ° 
0 0 C 

o 
0 
0 

E 


“ OP 


■E O 

0 
+-* 

0 

■4 — * 

CO 

1 

X 


O 0 

co < 


CO 

CM 


Near-Infrared Mapping Spectrometer; R. Carlson, NASA's Jet 
Propulsion Laboratory; surface/atmospheric composition, 
thermal mapping 



0 ) 00 ' 
c — • ir 

P p o o 

VC C 


TO 


H 


o 

0 ) O 


0 ) 

CD 


TO - > TO TO 

2 W ^ O 

_c TO >.. x 


o ■• D 
TO o 

Q - >, 

S TO 

o 

> o 

co '4= 
TO TO 
.2 to 

> o 

© © 

' o 


© -Q 
TO X3 
TO © 
CL ' 


TO 


O 

_TO 

TO 


c_ 

CL 
~0 TO 
TO 

CO CO 
3 2 
cr = 
TO TO 

co 

CO 

TO >> 
SZ TO 


CO 

X 

TO 

JO 


TO 

X 

-£ 

TO 

Q 

"O 

c 

03 


— CO 

co © 

•- TO C 

2 £ .2 
C TO 
— CO CO 
•t- TO V 
05 -TO TO 

bwg 

TO ID "6 

o—o 

2 TO b= 
,9-x P 
<n ~ o 
TO C Cl- 
iO o «- 

"to • — ■— 
03X3 O 

03 T3 O 

2 ” (O 
C TO 
TO — W 

£ ■ £ 
TO ^ 

cj TO 3 

P’ TO TO 

c > x: 


o 

O 

TO 

O 

03 

CL 

co 

o 


c o 
gj 

"to © 
£ § 


b 

03 

c 


TO 

< 


J T3 

TO TO 

03 Q_ £ 

•E TO = 

S 8 >-° 

CD X 13 
_ c 
- o 03 


a 

q 

co 

> 

b 

co 

E 


03 


TO 


TO 


- 3 TO 

° F TO 

■+- U) (j 

— Cl> 

C O -TO 

S.ls- 


ss 

TO 2 

o 


>— c_)j — — ■ — 

03 03 C/3 Q_ < 


£o3 

co > 


TO 

JO 


TO 

O) 

eg 

TO 


TO 

o 

03 

CL 

c L ™ ^ 
O CD T3 , w 
!ti h- TO T3 

»?l c 

E»? 

8 TO3-Q 

o< {§ 
to .£ 5 ^ 

P "P CO TO 
TO B 3 • ■ 
>. O — 


03 

E 

E 

o 

i O 

CO 


o 

o 

TO 

X 

TO 

CO 

c 

o 

TO 

> 

b 

CO 

E 

TO 


TO 

X 03 
~ O 
O TO 
•X Q_ J= 

03 CO 03 
— — O TO 
03 x 

o. ® 2 

TO 


TO 

CL 

CL 

3 


co 

TO 


.2 TO 


TO .■£; 
X > 


TO - 2 
it ^ 00 03 
CNJ -2 TO CO >kQ 

0 ) X 


TO 

JC © 
03 TO 
3 03 
O SZ 

- 1 

_ CL 


o 

03 

c 

o 


eg 

k. 

TO 


< 2 

to 

TO 

CO 


TO _ 
TO (- 
TO 

5 .S 


CO CO 

2 o < 

ooc z 

tx 03 TO 

.-SlE5 

1^ oil? 

^ ® e id e, 

o £ I— O w 


2 
O) 
TO 
-* — > 
r c 
03 ~ 

<£ 


TO 


3 

X 


TO 

TO 

03 

03 

a 

03 

E 


4J 

2 

o 

TO 

o 

03 

CL 

TO 


TO 

C 

o 

CO 

o 

o 

8 . 

<0 


TO 'O 
— O 

TO W 
> CO 
0 ) w 
S> CO 

SZ 


co 

TO 

I 

o 

$ 

CO 

TO 

TT 

CO 

CO 

f— 

CO 

c 

o 


TO 

O) 

03 

TO 


O 

CO 

LLI 


TO 

TO 

C 

03 

C 

TO 

■o 

TO 

TO 

3 

i 

■g 
'o 
c r 


■o 

c 

03 

TO 

O 

O 

§ 

o 


n 

.2 

TO 


TO 


TO 

> 

O 

•o 

TO 


sz 

O) 


TO cO 
TO J 


C 

o 

T3 

TO 

TO 

3 

TO 

JD 


<73 

CO 

X 


1 TO 

™ 03 
CO CC 

>, tt 

TO 
*♦— » 

CO 

E 

X 

o 

k_ 

CL 
CL 
CO 


2 

X 

CO 


o 

k— 

o 

O) E 

c 

■ — 1 
-C TO 
03 

2 8 


>> 

g 

Q. 

E 

TO 

TO 

> 

to 

2 

TO 

2 

x 

CO 


TO 

TO 

3 >N 

8 2 
03 CO 
JO TO 


TO O 

to eg* 

« 

O 03 03 

to 

E ^ 
| X 

o co 


* — v 

Cl 
co cl 

| TO 
TO - 
TO 

E 


TO 

TO 

E 

co 

TJ 

O 


CL 

CL 

03 


TO 

03 

03 


CL 

O 

cr 

TO 

c 

03 


T3 

c 

03 


IjO 

eg 

03 

T3 
c 

03 co 

03 
c 
o 

4= 

TO 

co 

X 

TO 
SZ 

h- 


03 <{3 

.E -6 

to TO 

TO 5 — 1 
c E TO 
TO £ p 

p> X 

co i: 

X ® o 

O) 

2 TO 

to Xn -Q 

03 vL 
CO TO o 
TO C O 
— O 

c 00 

CO t- 


03 

c 

CO 


TO 


tf 2 

^ £ 
TO ~ 

o 
co . 
c w 
« £ 


TO 

to 

E 

x 

o 


c 

o 


Q- o 

CL TO 
CO TO 


c 

TO 

E 

Q. 

‘5 

cr 

HI 

t 

o 

Q. 

Q. 

3 

CO 

TO 

c 

k. 

o 

£> 


TO 

X 


TO .E 


TO 

5 

k_ 

o 


■O 

c 

03 


LJJ 

CO 

< 


o 

TO 

E 


o 

TO 

CO 

o 

o 


o 

TO J 2 

£ o 

TO 
C= X 

— o 

O — 
^ TO CO 

O — ^ 

TO 03 »- 

EO fc 

CL TO 
5 =3 -C 
3 cr 


c: 

o 


LU 


TO "O 
_ c 

03 03 

o co 


O - 
Q. tj _ 
CL O 
13 i= 

CO 


CO 

C 

X3 

E 

o 

o 


TO 


TO 

c 

o 

JO 


CO 

=> 


"O 

c 

TO 

TO 

O 

C 

o 

> 

CO 


TO 


X TO 
JC 
TO ~ 
tr to 
o 03 JO 

Q- to ^ 
Q. > u 
13 0) TO 
W TO £ 


LU 

CO 

< 


TO 

c 

CO 


E 

o 


CT3 SZ CO C 

o o ^ a) 

F E . xo E 

5 § S' 

E k- CO TO 

O CL TO 


CO 

X 

0 

9 

H- 

CO 

LU 

> 

2 

> 

X 

< 

z 

-I 

a 

o 

to 

5 

x 

LU 


ORIGINAL PAGE IS 
OF POOR QUALITY 


O) 

o 

o 

o 

sz 

o 





|2 

TO 



eg 





o 

3 



CZ 

o 

TO 

CO 

03 

$ 

>k 

N 

'l_ 

» 

3 

-k-* 

to 

03 

X 

TO 
1 

TO 

< 

o 

k — ■ 

CO 

g 

o 

03 

o 

o 

> 

>k 

03 

o 

>s 

-k-* 

c 

X 

■k- 

TO 

'c 

k. 

TO 

CD 

to 

k— 

— 

TO 

o 

H — 


TO 

TO 

c: 

> 

'c 

to 

CO 

"c 
— \ 

to' 

k. 

o 

O 

if 

X 

cz 

TO 

O 

to 

TO 

X 

JC 

CO 

c 

CO 

TO 

CO 

03 

k. 

c 

3 

X 

TO 

03 

C 

TO 

k. 

3 

TO 

LL. 

TO 



03 

q: 

d 


X 


X 

X 

b 

< 

X 


TO 

C 

TO 

O 

ji 

2 

03 

TO 

TO 

TO 

X 

TO 

TO 

E 

< 

c 

o 

TO 


O 

2 


-*— * 
TO 

k_ 

TO 

> 

C 

X 

■E 

CO 

03 

X 

2 

x 

a 


o 

2 

£ 

03 

_l 

c 

o 

\n 

3 

CL 

O 


TO 

TO 

< 

CO 

< 


c 

O 

•c 

O 

co 

d 


x 

o 

2 

JO 

>* 

c 

o 

d 


TO 


0 
5^ 

1 

TO 

> 

c 

X 

TO 

to 

+—• 

CO 

c 

TO 

$ 

O 


TO 

■*-> 

C 

TO 

O 

SZ 

2 

CO 

TO 

TO 

TO 

X 

TO 

TO 

E 

< 

TO 

< 

CO 

< 

z 

j*r 

o 

_cg 

o 

x 

CD 


TO 

TO 

TO 

03 

c 

< 

TO 

O 

_J 

CO 

CO 

"E 

i— 

o 

H — 

to 

o 

*♦— 

o 

2 

TO 

> 


TO 

TO 

TO 

3 

X 


2 

TO 

> 

’c 

X 

TO 

C 

k_ 

o 

O 

c 

03 

03 

03 

CO 


h— 

d d 


TO 

TO 

TO 

03 

cz 

< 

TO 

O 


03 

eg 

’c 

o 

to 

O 

*♦— 

o 

TO 

k. 

TO 

> 

'c 

X 

if 

TO 

sz 

3 

.C 

o 

CO 

d 


03 

1 - 

■ 

CO 


LU 

O 

? 

CO 

DC 

LU 

Q. 

CL 

1 = 

o —I 

Z < 

o £2 

& 

TO 

k- 

TO 
> 

'c 
X 


c 

TO 


c 

£ 


DC 

LU 


co 

CO 

h 

CO 


to 4=; 

sz co 
-c 8 

i co 
a 

T3 co 
TO ^ . 

TO O >s 
3 g TO 

£^i 

■° O o 

‘I ^2 ®* 

co co E 
= < E 
Z g 


N. 

eg 


2 TO ^ 
— c eg 

to 2 P 

^CTO- 

W TO -5. 
TO 

- 2 - to — 

I 03 ° 

03 JO -p 



JZ >> 

— o 

■4— • **- 

o -D 
O a) 
© k_ 
co 

© X3 


0) T3 
jz c 
— 3 

© 2 
■D 05 

'll 

CL 05 

© £ 
CO ]q 


cd 


co 


To 3 
E © 
E X3 


CO o 

E 

CD 


CD 


4— » ■ ■ 

CO 

> c 

CO (JJ k- 
-Q ® cn 
3 > Z- 


c 

o 

3 

JD 

c 


? o 

CO E 

8>8 
E o 

CO 

CO 

05 CD 

o ® 

2 C 
CL CO 

©£ 
© 3 

"O 05 


£ yj. 
> "O 

■4— • 


CO f ♦= 

Z) E o 

- | ® 
© E © 
rC E CO 
o CO 
o _ 


II 

.2 to 

If 

o tw 

O C 


d 5 

05 *- 
E C 


CD 

5 


CO 
CO 

® r <0 

a) E c 

<0 CL O 


— cd ® 


cr £ 
CD co 


CO >, 
— A 

© -r, 

? = 
CO 3 

|£ 
O j? 
o — 


O O © 

£ =5 n 

CO 8 N 

CL _3 

£ CD © 


CD 


c 

O c _ 
© 3 J3 
CO Q ^ 


© jo 
x CO 
CO c 
= 5 ? 
O CO 


CD 

o 

c 

CO 

-g 

'3 

CD 


"O 

CD 

k_ 

a> 

5 

o 

CL 


CD co 
£ © 


o 

E 

CO 


CO 

In 

CD 


CO 

T3 

C 

CO 

I ® 

t a 
0 j: 

"1 
n> ^ 


^ C 

E .35 c/d 

< w Z> 


3 

W _ 

© © 
g - U > 

£ 2 o 

| §5 

« co S 
o 2 


E c 


n °5 - 
C-5 r- — 


CD £Z 
c CD 


CD 


3 o 


CD 
co 
c w 
o cn 
cd c 

to •- 

2 5 

4—* 

c 0 
• - CD 
_ > 
o 

E CO 

C 3 
8^ 

-2 >• 

3 -° 

■iz tj 

E CD 

< -g 
> 
o 


CO CD .05 

CO to -2 
o c 
O CD .E 
c CD 

cd a) 

= 5) to 

_C XJ 

? o - 


co co 

s? 

co co 
3 E 


£ 2 
o 
o 3 
E CD 
c o 
o <z 
o co 

II 

O r- 

co £ 

CD _ 


C 

CO 

E 

E 

o 

a 

CD 

co 

CD 


2 2 
2 o 
8 0 
*:? 
CO £ 

"D 

C _. 
CO o 
jz E 
O © 

.a o 

CL O 

10 ^ 
CD O 


CO 
3 

E £ 


CD 


CD 

C 


CO 

CD 

■O 

CD 

jz 

CD 

■g 

> 

o 


o 

i E 


c 

CO 
-• — ■ 

g 
CO 

E 

CO 
1— 

£ 
to 
CL 3 

O £ 


CD 

£ 3 
CO <D 

® 8 
© 2 
O) o 

£ 2 
^ o 
© © 
3 -D 
CL 3 

E S 
o co 

0 CO 

3 © 

— g 

© jz 

"a > 

w ® 

8f 

<J E 
2 © 
CL C 
© © 
CO E 


CO *J- 

£ c 

| 3 

> © 
CO 

CO 

o © 

co E 


w 

w 

c 

o 

o 


© 

5 

o 

CL 


05 CO co 
E -- Z) 
c c — E 
5 •§ o © 

CO ® ® >s 

ID OD CO w 

"2(3^ 
§ © © © 


E 

1 — Q) 

r j ° © 


E ® 
© - 
to £ 

^ C 
© 2 
JC 3 


£ 2 

!§ 

$ o 


(/> 


05 


2 o .E 


© 3 
5 5 

O H 
Q- co 

To ‘■o 

a 1 - 
■3 © 

o 5 
© o 

© °- 

CO ^ 

5 _ 

© «“ 
x; © 

I — 

© 

to 

X3 


■3 CD 

J= £ 

a © 

© "O 

o = 

k_ © 
>,_ 
CL © 

a 

© r= 
. A 

© E 
© 3 


T3 

c 

© 


o © 

IT) 
X © 

♦=: c 

— 1 — 
^ © 
3 -C 


© 2 
5 0 
o © 

°-8 
© 8" 
£ © 
E -© 
0 tr 

aj >> 
— A 
© 

© 
CO 
O 3 

t* 5 

« r 

CO O 

© o 
■o © 

II 

Q. 3 

_ © 
E P 


£ t 

U) © 

w .E 


© 


V) 

k. 

o 

o 


© 

z* 

o 

o 

oc 

2 

o 

w 

(0 

3 


© 


IS 

1 1 

© E 

15 >> 

O O 

*“ CL 

2 E 
o ® 

© CO 

© o 
E> o 
£ E 
© © 

© 8 
© JC 

© 3 
o O 
'a o 

© © 

35-^ 

|S 

E O 

C/D “ 

— <5 o o E 


© 

JC 

o ♦- 

-H* 

© 

© © 
TD © 

O 35 
Q. "O 
© 

£ 

n £ 
n E 

O 3 
C 1_ 

©2 
JZ o 

H E 
. © 

0 E? 

E © 

1 ? 


c © © *; 'tr 

.2 05 c © 0 


© 

JC 

■*—> 

(O 


2 © 
© §■ 
8 S. 

O H~ 

o 

■O — 
c c 
© 3 

£ I 
8 * 
E 0 
© 

•E O) 
3 C 
ere 

$ 2 £ 


2 © 
3 2 
■O JC 
+-< 

|o 

to > 

3 ~ 

k. — 

JC A 

v s 
» © 


cn 

cn 

CNJ 

>k 

k. 

k_ 

© 

o 


o 


O) 

C © 
o jc 


-E $ 


© 

8 

CL 

© 


£ c 
o o 

3 „ 

> 05 
C 

© ‘3 

-j © 

3 © 
2 © 


© 

JC 


© © — 


© o 

05 — 

£ © 

® o’ 

H ® 

© 
•c XJ 

£ - 
o © 

E > 


c £ 
.2 >, 
W A 
© 

*1 

. © 
© -Q 
■3 c 

o 3 
8 0 
© XC 
w JC 
~ 3) 

P © 


© CO 
0)0 
3 cn 
© © 

2 © 


IO 


© 


"O 

c 

© 


N 
N 05 
O © 
C "O 


© ^ 
E cc 
© C/D 


<8 S 

JC 
05 O 
C 3 

o © 


H= © 

O) "3 

V o 

C/D O 

ZD © 
zd. w 

© £ 
JZ 

h- 

c 

■d = 
© © 
•c CL 

E o 
3 i- 

O CL 


5 iS 


8 


© 

g 

'c 

© 

JZ 

o 

© 

E 

o 

a 

© 

© 

©" 

u 

3 

c3 

3 

v_ 

to 

© 


o 

£ 

© 

"© 

c 

o 

o 

10 

CO 

< 

C/D 

3 

© 

JZ 


® O 

“♦— * ■4—* 

_ 3 
£ ® 
8.E 

3 £ 
© CL 
^ 3 
O X5 

fl 

JD ^5 
© J3 
O ca 


©3-0 

3 £ £ 

•c — 3 


T3 


© £ E 

-4 — ' • — 

© JD 


O 

o 

o 


— o co 

2-0 

i.?i 

“ f s 

9 ^ TO 


c 

© 


"O 
c 
© © 
© E 

2 £ 
c to 
o >* 
»- © 

^3 
® © 
© 

LU 

©’c n 

£ < 

© © 
E © 


-o a. 

8©g 

£ -5 DC 

E 2 r 

— 0.0 


« jc 


- © 


© 3 

a £ 

3 05 

© g 

0.3 

© t3 

EX3 3 


© 

■3 

'> 

o 


-a 

c 

© 

c n 

Z) 

© 


c 

© 

© 

$ 

© 

JD 

© 

JZ 

© 

CL 

c 

o 


© 


© 


C/D 

3 

o 

£ 

© 

o 


3 C 
O 3 

IS 


© 
o 

E 

© C — 


© 


"O 
© E © 
C E CL 

-2 o £ 

E — o 

8 e £ 

O 3 g 

3 O '£ 
£o.2 


« 3 
© *; 

2 -2 

’3 o 

M 

I? 

o © 

« £ 
© 2 
o 

© © 
> o 
*- © 
© CL 
w © 


© 

k. 

3 

4— < 

o 

3 

k. 

C/D 

C/D 

D 


c 

jc 

© 

E 

3 

g 

E 

© 

"o 

© 


© o 

CD 35 
05.3 

© 3 

■3 -O 
3 

£ £ 
— © 

05 o 

.E © 
tr p 
O 3 
Q. 3- 

S 3 

3 X3 
© 05 

O © 

£ g 

A 4= 

© C 
CL © 
© O 

° © 
CO £Z 

© >< 
3 -Q 

o o 

3 © 

E © 

05 "O 

CO c 

2 3 

©^ 
JZ © 

H E 

© 


© 

© 

E 

3 


X3 05 
© C 

E ’ c 

4 -. © 

© 

. c 

£ 2 
05 © 
iZ 05 

© o 
© — 


8*. 
— c 
© o 


-Q 

c 

© 

© 

c 

o 


« 

c 

o 

o 


3 
2 05 
© £ 
Cl . 


c 

o 

?5 

o 

& 

c 

o 

a 

a 

3 

CO 


.E o © 


3 

CT 

111 


© © 
JZ o 
— © 
© — 
c © 

'3 E 
E ' 
o 
o 

c 

o 


© 

O CL 


JZ c 

I B 

2 © . 
o c o 

8 'Z £ 

3 5,© 


O 

d £ 
© © 
© 


© 


tr 

o 

Ql 
CL 05 
3 C 

w 0 

If 

&I 

3 O 

3 8 
-3 © 


E © £ O 

© ±; -O 
A 3 C 

— E 3 
35 fo 

C © ^ 

to >'“ 

k- A q) 
35-r, A. 
E © — 

3 T3 3 

— cd 


© 

3 E $ 
© CL- 

05 © a 

d § § 

o o £ 

— © c 


4 _< w #— 

*4— C- --T Q 

« (0 - 


O 3 

CL.E 


2 E 


E « ~ 


M O 

c 
© 

E 
a. 


© 

-C 


© 

k_ 

o 

© 

o 

© 

CL 

« 


!| § 

«£S 

1-^0 
o . © 
d c/D — 

E c 

8 ®£ 

o £ xi 


« -o 

p 3 

.2 E 

si 

© O 
£ 2? 
S I 

3 8 

3 © 
O — 

P _* 

o 2 

£ d 

Cu o 
C ° 

.2 c 
d .2 

© E 

« 3 

05 

tr > 

o © 

CL C 

a. . 
3 © 
« o 

- S 

3 £ 

© X5 

E 

Q. 05 

'5 ® 
a-£ 
© > 

© 2 
A CL 
I- JZ 

g 

JZ 

$ 


= JZ 

< 1 

ftj 

CD O) 

11 

CL © 
3 jf 

O 3 
C © 

4 — * 4 -* 

o w 
© >» 
© w 
-n w 

E £ 

E © 

c 

o © 

o JZ 

4 — * 
3 4_ 

2 o 

d © 

3 E 

2 © 

. c 
E o 

|f 

II 

E d 

o 


■a c > 


© £ 

C c 
.35 CO 

01 

o -O 

E 3 

£ 2 
© © 

3 d 

k_ © 

£ E . 

- 9-d 

2 3 © 
E 3- g 
c ® © 

c o- 
g co 

CO ^ 

4— i- C 

o 03 CO 

© © — 

- w © 
© © E 
o 35© 
£ © X3 

3 E — 

3 W O 

d P >, 

3 c ^ 

£ A 

d£^ 

© o © 

% s- *“ 
© 


c 

o 

o 

c 

o 


© 3 

? X> W 
c w 


© © — 


<n 

E 

© 

*4 

© 

>« 

co 

X3 

3 

CO 

CO 

o 

c 

o 

■> 

< 

<0 

3 


?E 
£ 3 
£ 3 
2 > 
E © 

A 

E .9 
£ d 
£ .35 

© © 

£ c 

— TZ> 
O C 


3? 

^ © 

8.p 
_ c 
© o 
p ~ 

'l. O 

d £ 

© © 


« © = 


-®d 

.© <j> 

w o 
c: c 
o © 

P -g . 
w zj 
E W 

£ © . 

£ E 
©3 

X> w : 

3 >. 

« © 

8 3 

.1? 

> © 

© E 
3 E 
£ o 


2-0 3 


© 


3 m 
W 2 
® © 


X> 

c 

© 


E>-3 
® is 

C E _ 

E to .2 

© _3 d 
— -2 © 
© 3 — 
O W © 



© cn 
E ™ 
2 2 

P C O 
rt! D 
0> > 
£8 

c H 

03 O 

gg 

co 2 

a) S 
0) *“ 

i| 

2 Q- 

.E '3 

03 cr 

2 CD 
to ^ 
cd tr 
*- o 

P 9- 

03 &- 

2 co 


0 P -p 
p t; © 
~ 03 ' 

ow 

c /5 -c 


S'* 

S.I 


© 

> 

3 

0) 

c 

03 

E 

<D 

P 


C 

Z o 
tr <D 

$ § 

■g§ 

cl 2 
2 cd 

9? o 


CO © 

Q- E 

O O 
CO “2 

geo 

O CD 
LL 


® n 

O — 

CO c > 
CL 3 > 

wee 

2 Er 
c o — 

— o »- 
"O © 

© t3 £ 
o®5 

>.E O 
g." 0 CD 
® 

ilg 

0) CO O 

x - o 
© © 
03 r- 

§ -° ° 
> O CO 
W CO C 

JO® 

H S' a 


c 

CO 

o 

O 

03 

O 

> 

CO 

CL 

CO 


> 

© 

P 

co 
© 
p 

® E* 

© 

P 
O 

°-T3 

« g 

— CO 

. z> 

CD ~ 
"O CD 
3 P 

IS 

«*-> — 1 

ll 

o® 


C0 CL 

CD k_ 
0) CD 

CD 2 
<D 


co 

CD 

C 


Q. 

© 

p 

CD 


O 

CD 

O 

© 

CL 

CO 

© 


oo oo 


etc 

© 


co © 
CD C 

c p 


o 
© 

o co © 
3 -C 


E 

© 

© 
> 
< 0 


c 

o 

O 

c 

o 

s 

o 

© 

© 

GC 


© 

CL 

CO p 
—• p 
CO ^ c 
15 <2: © 

- CC 

o (0 E 
© 9 

— CJJ f= 

© c 9 
CD c .® 

3 c 
© T3 — 

__ 4-> 

5 2 2 

o c O 
E ° ® 
8=2 

E 2 o 
© - o 
w ® 
>.E l_ 


o 

© 

© 

CD 


© 


E 

o 


CO 


CO 


o 5 

h o « 

■£ o © 

o « 

O g 5 3 

C -c Q. 

o 3 E 
Z 

© © >> 
2^-5 
©do 

p P © 

I— © > 


c 

o 

© 

k_ 

ro 

Q. 

© 

co 

v. 

© 

etc 

© 

k_ 

© 

> 

3 

© 

C 

© 

E 

© 

o 

c 

© 

P 

0 

© <5 

1 © 


CO O 
= © 
O CL 
O CO 


© © co 

2 6 3 

3 ^ ~ 


co 


o > 


cQ? 

3 

O 

k_ 

CD 


© CD 

2 6 


55 ® .52 

§ O etc 
° CL © 


© 

O 


O 

Q-O 
© CD 

"5 03 


E 

o 


6 a 

c CO 


^ UJ — ) 


O 
© 

© co 2 

t2- 

2o« 
o ♦- sz 

© i_ *- 

Sic 


CL-D 2 
© o 

w © © 
Q.P 

E ~ 


= © = 
5 .9 6 
> : x w 
© -Q o 
2 E c 
~ => © 

Jg g 
2 © c 

n ^ ^ 

5 o o 
- 2 , © 2 
“ U u 
* © © 
o CL 


g « 

E 2 


© 

sz 

© 


© © 


Q. "O 
© © 

■°s 
© 2 
© c 


© 

Q. 

© 

CO 


O) 


O CO 


O 

4w w Q 


© 


© 


O •: 
CL • 


CO ^ 

© v_ E 
© 03 


±= £ > © 
-5 ^ -c 

c £ 05 ~ 

E E < 

o 

£2 $ 
Q-X3 © 

-g ® 


— v u 
© ^ © 

(Dd« 
_ w © 

— co X 3 
© © 

o FE 
° $ 


3 

CO 

c 

C © 
© e 
© c 


cj 


o2r 

.e> 

O co «*— 

^ a | 
= 2 
'$ o 


© = 
c ^ •> 
© 03 S 

2. CO 03 

<D C t- 

I geo 
- 

p o — 


■p 
c 

© X) 

>- © CL 
© > © 

^ © -D 
0^-1- 
Q. © O 

g! |d 
© 2 - Q- 

03 © O Q. 
C CL 03 3 
.3 O ~0 CO 


© CO 6 

® 2 E 

2 © c 

© CO 

o 

— 03 $ 
SZ ■£ > 
D3 C 
= © © 
Tor 
0) 

XC © > 

s 2 © 

»- T3 u 

° O ° 
© © 
.c © .c 

c - H 
© © 

XI ~ CO 

5 Is 

o © 
© o 


00 5 
LO S 

© 2 

^ c/) 

si 

2 co 

CO 


© .y 


03 -L 
£ 2 
© X3 

.2 o 


© 

o 

>,03 

£ 

Q. © 
O 6 

"P © 
2 -c 

s E 

c O 

© 'p 

si 

« g 

c 
o 


a® 

w ° 

"O 03 

© £ 
co 

CO c 

© c 

9 O 
CL »- 

1 = 
o © 


5 o 

I- © 
. 2 

o © 

O £ 

si 

03 I 


— tn © 


- L= CO 


© 


© 


° C = 

w-S c 

6 CO 

o o 

© CL 


.O 

E 

E 8 

© tz 
CL © 
© *- 

i © 
© © 
o © 


= CL 
© (O 

■§ CO 
* => 


9 w 
.2 CD 

co C 0 

12 

© © 
2 £ 

2 c 

E o 

CO 
CO '^z 

1 - 2 . 
.E o 
E - 
o S 

C\J X 

. o 

CO H_ 

3 ® 

o £ 

J= 

x 03 
- P 

co -I 

o 


© 


co 


o © 

E £ 

co£ 

> © 

© E 

■ 4 -— 

© o 

IS 

s £ 

CL = 

Q. $5 

© E 

© c a) 
yin “> 

© Z .2 
n c o 
© © 
2 2 jc 

5 > tr 

2o© 

> CLLU 
© © _ 
CL-p .E 


c 2 c /5 2 


0 > C q rrt 


© Z c 


© 


x: o 


1.9 

O O 
c Ci 
o -2 


go- 
© 


© 

> 

© 

5 

o 


2 i 


© 


© 
c 
o 

co 2 
© >, 
s- 

r° 

CO — 
3 O 

— r\ i 


-X 

C 

© 


«J 'P 


| 5 5 o 
© >* 

tE g 5 © 

^3 X3 Vj E- 

- w O ~ 

x: Q. 03 

o) © E 
° o 

O) o 

.E © 3 
CO 

3 t — C 

— © co 9 
o w co 

© i o 

x; "O .h: 

© O 

o o « 


© 

© 


c 

© 

© 

5 

© 


C\J 
© ,_ 

2 o 

e" ~ 

3 O 
C © 

.E cl 

c © 

E ° 

© 

CO .= 
< § 


•p 

c 

o 

o 

03 j 
CO LS 

© © 

"P nj 

2 c 

© o 
o > 
■*“ c 
_© o 

X3 03 

© .y 

© O' 
> 03 
© il 


E 

CO 

_ c 
_ — © © 
g.2 ® d 

-O C © 
O 3 iz 
© ® O © 
ts CO i_ "O 
© X3 © -n 

— I H— y 

sS g g 
S g>g^ 

>'-P 03 w 
> £ 2 
O- o ~ E 
.2 Q.c 8 

! 2 I 5 

S 1 1 | 

O o. E 0. 


_ _ o 

_ CL © 

c © t: 

O ^ 03 

^ P C 

P Q3 — 

© I CO 

sli 

3 O 

. © ® 

O o © 

8 e ® 
c © 

w 8 5 


in 
© 
o 

09 

t: 

© 

*-> 

£ ^ CO 

*r 

ra 
>_ 
o 
© 
o 
CO 

w 
co 

3 


© E 

1 2 

© c 
x: •— 
jC 

CO .9 

s § 

© CO 
^ 3 
© — 

2 03 

p £ 
SI P 

o c 

° p 

ro c 
B w 
co ■p 
•n © 
© $ 
N O 
e * - 
'?= T3 
© 


© O O 

O ~ i- 

© CO 2 
■C -iS © 

2 co CO 

.E .E 5 

CO © co 

3 > Q. 

Z ■= w 
© = ®- 
»r 3 © 

> E c 

(D ffj 

0) CD 

(/) 

o 

goo 

P Q.^ 
g ^ 5e u © 

o ~ | m o 


5 2® 
o co 2 

co « 

8 ® o 

cn e o 
° -g © 

c f to 
CO © o 
~ c 2 

®Eo 

L. Qi 0) 

g £ ® 

H © c 

*1= s 

« 03 

X3 CO Q. 

-Q — O 
© _ "~ 
P ® ® 

6 - 3 

w. © 2 


E 

-i c 

© © 

c > 
© © 
x : © 
Z CO 

5 © 
O) 

c c 
o © 
© p 


®t« 

P 2 c /5 

P 83 

o 

® © © 

£ 2 - x: 

£ ® 2 

p ^ p 
© c © 

■e © -q p 

c m r 3 

5 I = s 

CO ® 2 3 

.2 P 03 P 


8 

c 

© 

3 

O' 

s> 

p 

03 

E 


© ©^g 

4t > "“ 

« 8^1 
(0 c ® J 

g C 5 W3 © 

b>! | g-g 


© 


w v./ 

E x .E > 

X) 6 O P3 © 

~ l. r- Q_ 

«£3 2 Q- ® P 

CO ° 2-.^ © 
3 =: > C/J CO 

C © 2 ® 

MgO| 

« ^ ® co *“ 

< — u IO 
© ©•= 

-P^S E 

^ _0 — 3 


P 

® _ 

o5 © 


0 

© © 
p p 

— © 

1 w 


0) ^ 

C x: © 

o - © 
^ c fc - 
^ 5 <D 
>% }±: .-tr 


> w g .-e 

s !-e 

lifts 

3ia*s 

s s-^ S g 

£ tO O t £ 

•43.tr* - © 1 - 

© p © co 2 
XI £ p ® p 
I- 05 g 3 ® 

co ® .E E 

3 co g 03 


03 

CM 


© P 
P © 

*- O 
«_T > 

2 S. 

° © 

.E £ 

g ® 

® © 

© 

CL O 

o *' 

m to 
2-p Z 
© 2 © 

Pi 

o p p 
p © o 


> 

© 


CO P .52 
3 5 -c 

_ (U 
§1 


© 


> 

p 


8 g 


to E 
g | o 

II s - 

o e >, 
- E © 

ill 

S>8 8 

P 4T 

w 




3 

O 

-3C 


© 

i_ 

© 


o 

© CO 


p 
© 
o 

> w 


© r- 

o-i 

0) c 


© 05 

CO CO 

2 1 

CL ® 

© 


Pi 

CO 


p 

o 

e! 

<D to 


3 

© 

C 

© 

E 


p 

lw 

o 


© 


3 

O’ 

© 

l_ 

© 

E 


^8 1 


03 "> © 
r >X P 

*“ 2 


0-0 

© 

a = 


© 


i_ © 

® ~ 

< o 5 


w o 

■tr •- y 

e 

o 


c 

© 

E -* 

E © ® 

8 p E 
o P 


« >7 

c/5^- 

® g ■ 

JZ CL 
3 O 


2 ® 

(D -*-■ 

■D « 

O g 
_ 

E o 

CD 03 

5 -Q 
o , 


> 

= x> 

^ -Q 

> ® 

§ s 
“ « 
C/5 o 

W >, 

CD ZZ 


C ■= 

t C/5 
3 

iz 03 

<d O 

■- a 

, — .C/5 

CQ — 
C/5 cd 

CD 

- ® 

CD O 


F 03 C 

O £ '£ 

- £ '5 

03 ® c 

<3 .2 

^ ro c5 
^ >- o 
03 O O 
CO) — 
cox; 
tu 5 t 
O. Q- CO 
' £ W) LU 

o co 2 

° O E 
8- 
o H ® 

® o £ . 

— x: ‘~ 

X3 <- 0) 

>,"2 o 
-° 03 cd ; 

r> C/) 

03 2 03 


C ffl lU 
5= O 0) 

J=‘c* 

W 0) _r 

.E P C/5 


o 03 C 

° c O 
cz 'o zz 
o o ro 

Z= CD — 
D 03 ^ 
X3 CD 03 

'5 E " 


> w c 


£ cd > 
03-= 03 

0) -H 

r M 3 
■O 03 _ 

c o 3? 
03 -O E 
03 

r.i 

| £ o 

“»5 

I & S 

w r ffl 

03 E — 

o 

3 03- 

c/3 t > 

III 

t CL 13 
> ^ ffl 

Z5 CD ® 
CD £ O 
C/5 ® 

5 .S H 

t 03 03 
^ C D 

o 7 % 


W rt -3? 

-C o 

0) o > 

H £: 2 

P3 

03 — ® 

ir a; x: 

0) > ~ 
r 5 c 
Q. S 

E £ o 

-»— * O C/3 
CD CD -Q 

CO ^ * 

i: w ® 

r o 

03.E N 

W CO ° 
^ 0) 
Q) CD (/) 

■c 03 3 

♦- F co 

E o 

E 03 03 


■o w ® 

03 Q3 O 

b £> 

~ c/> iz 

S 23 

^ W 03 
o 03 -c 
« ® ~ 
xi E .E 


2 03 oi 

03 .E 03 
£ .£ £ 
tr > cl 
E o W 

2-1 
"O CD 03 

%£ ® 
c O) £ 
03 c 

TD Q3 .E 
03 03 03 
-O > C 
r ? O 
rt 5 N 
O ° 
■F c o 

o CD 
03 »- C 

E ® .2 

03 ~ tZ 
CD -p £ 

ca co 55 

Q3 -— 

C C "O 
fc O — 

03 '£ g 

c CO ,C3 

O T3 t3 

g 2 2 


> 

*- o 

03 c: 
> CL 

-2 E 


c >.x 

O X3 03 

o "O 5 
co 2 2 

£ C J= 

03 

iD 

— 03 E 

0) W o 
CD — C 


C C/3 ' 
03 C ‘ 

o-2 

03 

03 a. 

= CL 

I - 
® 5 

£ 3 
O) p- 

W3 03 

« X3 • 
x: 3 
-h CD 


o 2 
CL Ct3 

E °- 

E 03 
O CD 

c/5 2 

Z5 <•> 

_ 03 
O 
03 CD 

x: Q- 

«- CD 


"a c cd 
03 E l - 
♦s 03 CD 
2 > 
o -o ® 
« 3 Q 

l!l 

CD 2 = 

CD E ° 
jz c o 

W ® i 

O £ E 

^ -O 03 
O 03£ 

i= ■= cF 
i- £ CD 
03 CT E 

5 H! o) 

< o 

03 CD 

jz Q. 
tZ CD 


i ^ 03 52 

l C C CD 

■ 03 E > 

! $ -2 3 

o 0) 

i - « J= 

i £ ^ E 

!.i ®? 

: o£ ® 

c e 2 
; 03 o E 

■ ® c s 
X3 H ~ 

; ^ 5 .2 

|^E 
_ E o> 

1 5 - 

> i_ CD 

>, £ ~ 

03 £ 03 
03 O -C 

co T3 03 

1_ 03 -p 
03 ♦; -j 

S o a 
£ a. E 
°°8 


O) -rf 03 >. CD 

c g g> o .tz 

« o Id 2 -o . 

2 CD ^ E ® CD 

x: 2 cd x £ O) 

o c co 

r CD* - « ® W 


o CD 5 

03 CO 15 
X D - 

03 m 03 
x: 2 jz 
H £ H 


2 7 ® Sx-o 

2 § CD 2<u CJ 

£ -c ■■ « .E > 05 

5 5 CO 

1=2 

« b w ® 2 2 

Q. E *- rt ♦- 03 
S’ 2 ° CD -p 

u t O CL.b 2 

£ O = 03 -> CD 

c a'5 S 0) 
.E 5 ® 03 XI 
iS ® qJ cdx = 
£ £ f 03 ♦- > 

03 3 t; _ > 

CCL ^ CD -p 

. > o E C CD 
C > O^o*; 
co o a c 
w . C0 CD 03 £ 

5?3S"» 

85 “l°s 

c cl £ E i- a. 


03 co c 
rot 
^ i- o . 
tz 

33®. 

° 5 °- 

E -o ■p 

3 03 E 
X 3 ® 

O) CD 
03 c £ 
O) — CD 

2 w (0 

</) P Q- 
• o> 

ID £ w 

*11 T3 f . 

03 03 c . 

? ” ffl 
CD c JZ 
O) ♦- 

X 3 ® 

C 03 03 

o-o®- 

a _ cd 
03 = T-, 
W J C' 

o o 

^ o a) * 

7S w 

^cC/i 
ffl c 3 ■ 

03 03 
E 03®. 

X B j= : 
O CD - 

qItzi . 
c E C ' 
O o 1 
o o ; 
03 03 
CD CD i 


c 

o 

2 

= O) 

o c 

C3 ts 


ozone measurement metnoas and instruments. Accurate, 
reliable measurements from space are critical to the detection of 
ozone trends and for assessing the potential effects and 
development of corrective measures. 





The SSBUV is managed by NASA's 
Goddard Space Flight Center, 
Greenbelt, Md. Ernest Hilsenrath is the 
principal investigator. 
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development of applications in severe storm warning and illuminated by the lightning discharge within the cloud, 
forecasting, and early warning systems for lightning threats 

to life and property. If time permits during missions, astronauts also will use a 

handheld 35mm camera to photograph lightning activity in storm 
systems not directly below the Shuttle's orbital track. 
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